Seattle Variable
Tolling Study

Prepared by:

Booz | Allen | Hamilton
in conjunctionwith

booz&co.

andthe City of Seattle
Department of Transportation

@SDOT

Seattle Department of Transportation

May 2009




Seattle Variable Tolling Study Executive Summary

CONTENTS
EXECUTIVE SUMMARY. ....ottttttiitiiiititittie e e e e e e e e e e e e e e e e e e eeaaaeeeesamteeeeeeeeeeseeeeeeees 3
CHAPTER 1. INTRODUIDIL........ciiiiiiiiieieaees i e e e e e e e e e e e e e e e e s eetesbesaeabsbbbbbbebbbbesbsnnsann e 9
1.1 Y 100 1Y U0 To 1= = PP 9
1.2 WY TOHING 2. ettt e e e e e e e e e e e e e e e e e eeaeeeas 9
1.3 B0 | T o == 1S o PP PPPRPRR 11
1.4 EVOIULION OF TOIING ... e s e e e 12
15 REPOI LAYOUL. .....eeeeeeeeieeiiee e e e e e e e e e e e e e e e e e e e eeeeeeeeenas 13
CHAPTER 2. TOLLINGNSIDERATICENFOR SEATTLE ....oiiiiiiiiiiiiieeiiier e 14
2.1 {SFGGt SQa ¢2L LAY 3.  LYOSNBALA. e, 14
2.2 Legal CoNSIAEIAtIONS.........coooi i e e e e e e e e e e e e e e e aaaaeaaaeeaeeeaaaaaas 16
2.3 Implementation CONSIAEIALIONS..........cuiiiiiiiiiii et e e e e s eee e 17
2.4 Environmental CoNSIAEIAtIONS. ........uuiiiiiiiiiiiiiee ettt e e e e e e e e s ebereeeeeeeeann 18
2.5 Organizational CONSIAEIALIONS. ..........uuiiieie et e e s eeeeas 19
2.6 Technological CONSIAEIALIONS..........ccciiiiiiiiiiiriiire e e e e e e e e e e e e e e e e e e e e e s eeaeaaaas 20
2.7 Financial CoNSIAEIAtIONS.........cvviiiiiiiiiee e e e e e e e e aaaeaaaaaaaeeas 21
2.8 DAY= £ (o) o T [ 4 o F= T £ PP 23
2.9 o U] Y2 24
210 PUDBC OULIEACK. ..ot e e e e e e e e e e e e e e e e e e ens 24
2.11 Complementary PoOliCY CharBJ..........uuuuiiiiiiiiiiiiiieeeieeeeee et e e nnaanees 25
CHAPTER 3. ASSESSMER REGIONAL TOIGIBIONCEPTS.......coiiiiiiiiiieeeeeeeeetiiieiieeneineees 27
3.1 Regional ToIlING CONCEPLS......ccoiciiiiiiiiiirtei e e e et e e e e e e e e e e e e e e e e e e e e e s e e e s s e e e s aannannes 27
3.2 Seattle Urban Mobility Plan and Central Waterfront Process............ccc.oooeveeeeeeieccccnnnnnns 30
3.3 PSRC Modeling Summary RESULLS............oooiiiiiiii e 32
CHAPTER 40BICLUSIONS AND NESTEPS.......ccoi oot eemrnnnenn s 2
4.1 (O] o 11 ][0 1= SRR 42
4.2 NSy S (=] o = PP TP PP PPPPPPPPPR 42
4.3 EcoPoint: A tolliNg @lterNatiVE. ........coiiiiiiiii e 42
APPENDIX A: PRICINSD TOLLING TERMINGILY AND OPTIONS.. ... 45
=] €0 011 0 o] (o e YT PP P PPPSPPUPPPPRPN 45
Potential TOING OPLIONS.......oii ittt et e e e e e e e e e e e e e e aaaaaaaeaaaeeaaeaas 51
APPENDIX B: LEGIBIN AND RELATED ARBOLLING STUDIES.........cccoiiiiiiiimeeeeeee e 53
111 e I Yo 1] = o R 53
Federal LEgISIAtiON............uuiiiiieiieeee et e e e e s e e e e e ra e 53
Y = L L= =T 0 £ = V1o o 55
Destination 2@0 ¢ Puget Sound Coordinated Pricing ACHIVILIES..........cccooviiiiiiieeieiiiiiiieee e 62



Seattle Variable Tolling Study Executive Summary

King County Pricing StUAY SUMMAIY.......cccoiiiiiiiiiiieeeiiiiii et a e e e e 62
2 F=Tod (o (o 11 ] o PP P PPRPUR 62
Overall ReCOMMENALIAN..........iiiiiiiiii et e e e e e e e e e e e eeeeaaeens 62
ESHMALEA REVENUE.......ceiiiiiiiiiiiiiii et e et e e e e st e e e e e e s s bbb e e e e e e s snnbbaeeeeeeeaanes 63
TaaT o] =T T=T 1 oo T O 0 L] £SO 63
APPENDIX C: URBANRAAIERSHIP AGREEMEWVPAS) AND CONGESVIREDUCTION
DEMONSTRATION (CRITIATIVES . ...ttt 65
SAN FranCiSCO URAL ... ...ttt et e e e e s et e e e s sttt e e e e s s bbb bt e e e e e e annbbaeeeeeeeaanns 65
MINNEAPOIISSE. PAUI UPAL ... e e e e s e e e e 66
NEW YOIK Gty UP A . e e et e e e e e e e e e e e e e e e e e e e e e e e e e s e e s s s e s nannannnes 67
IMHAMIE UP A . ettt e e ettt e e e e e ettt e e e e e e s s ssa e e e eee e e s s s aeaeeeeeeeaasstseeeeaeeeannnnsnnnaeeeeennnnnes 69
(01 g1 or=To [0 TN @1 = 0 PSPPSR 70
LOS ANQEIES CRD.....ciiiiiiiitiiii ettt e e s e e e e s e e e e e e e e s e e e e e e e e e e nn e e e e e e e e nnnnrnes 70
F 1= g1 = O {9 TP EPPR P 71
APPENDIX D:@MESTIC AND INTERNANVAL ROAD PRICINSGABIPLES..........ccovvvviiiiiiiieeiininnnns 73
US Road Pricing Project EXamPIES. .......oooo it 73
International Road Pricing ProjeCts SUMIMAIY.........coiiuuuiiiieeiiniiiiieiee e e s ssiineee e e e s ssnnaeeeee e s ennnseeees 75
APPENDIX E: CONSIBERONS FOR DEVELAPINSEATTLE CONGEBRTPRICING PROGRAM..87
Tolling Program EQUIPIMENT...........uiiiiiiiiiieiiieie e e e e e e e e e e e e e e e e e e e e e s e e e s s e s s s e aassaanrenreeseessaeseeeeees 87
Public Transportation INVESIMENT...........uii i e e e e 87
Pedestrian and Bicycle Infrastructure IMprovVEMENLS..........cccoeeeeiiiiiiiii e 88
Highway and Street IMPrOVEMENTS ... ... it e e e et rr e e e e e 38
rasS 2F ¢2ftf wS@SydzS .0.2..a880...{.SL00f.SQ4. . Ly.0.88F53a0a
DSYSNY¥ft ¢2fttAy3 {GNF G§S9AS4. . 0KLE.G...a88.0..{.S5.0.(80 SQa
APPENDIX F: DESISGIAND EVALUATINGBLLING SYSTEM.....cocooviieieieieieiciemreeeeee s 92
Developing and Evaluating Pricing Strategies and CONCeRLS........coovvvviieeiieii e, 92
SCIEENING PrOCESS. ... . eiieiieie ittt e e e e e ettt e e e e e e et e e e e e s bbb et e e e e e anbbereeeeeenann 93
INEEINALIONAI EXPEIIENCE ... .ttt ettt re e e e e e e e e e e e eaaeaaaaaeaaaaaeens a3
Prelmplementation Outreach on Tliong in the Puget Sound Region............ccccovviiiieieeeiiiiiieeeeenn, 94
Key Areas for Analysis and Evaluation FacCIOrS.........ccuveiiiiiiiiiiiiiice e a7
Transportation Performance INAICAIALS . ..........iiuuuiiiiiee it e e e s annes 98
Sustainability INAICATOLS ........oiiiiiiiee e e e e e e e e e e e e e e e e e e e e e aaeeeeeas 101
IMPIEMENTALION FACTIOLS.....ciiiiiiiiiei et e e e e e e e e e e s e e aee s 104
Technology EValuation @A ..........oueiiiiiiiie it e e e e e e e eaaaaaeeens 109

Ly



Seattle Variable Tolling Study Executive Summary

Executive Summary

The Seattle Variable Tolling Study responddit& S { SF GGt S / tAYFGS 1 O
investigate variable tolling as a strategy to reduce greenhouse gas emissions. Specifically, the|
study:

A Defines variable tolling and its benefits
A gadGroftAraksSa {SIFHddGtSQa G2ttAy3a AYyGaSNBaii
A Createsachecklisttb 8 3Sada K2¢ RATFTFSNByYyd G2ffAy3a
A Evaluates regional tolling concepts

Within the Puget Sound region, transportation is the major source contributor to greenhouse gases. In
accordance with the Kyoto protocols, the 2006 Seattle Climate Action Riatified a series of
strategies to reduce greenhouse gas (GHG) emissiosesvenpercent below 1990 levels by 2012.

/' F N&E FyR GNHzO1a O2yidNRO6dziS Y2NB GKIYy nm: 2F {SI 40
of climate pollution. Choices abotivel frequency, distance, and mode have a direct impact on the
levels of GHG thatenterthe &l YR I NB Y2y 3 GKS GIFNBSGa 2F GKS [/ Al

The 2006 Seattle Climate Action P@d DNB Sy wA 0 dirdced the2S¥attia Bepaktdeyit
of Transportation to assess how tolling can:

A Reduce greenhouse gas emissions

A Generate revenue to fund transit and other transportation choices
A Improve the throughput of people and goods on roadways

A Provide reliable travel times, especially for transit afictight

The Climate Action Plan directed Seattle to work with regional partners to analyze and develop
road tolling scenarios and report findings by the end of 2008.

Variable tolling: Also calledroad pricing, congestion pricingr value pricing variable tolling is a
market-based strategy to manage congestion by charging higher prices when conditions are
congested and lower prices at less congested times and locations. The intent is to reduce pea
period vehicle trips, associated congestion, and emissions.

Supply and demand serves as the underlying economic principal of variable tolling. Road space is
rationed just like any other utility (gas, water, electricity, etc.) by price, which has proven successful
because it:

A Shifts trips from peak demand to less congested time periods

A Creates a modal shift to public transportation, cycling or walking

A LyOSyiAagial Sa + aiay3atsS 200dzll yid (2 O02yaiRSNI NAR
vehicle miles traveled (VMT)

A Encourages alternatives such as telecommuting and teleconferencing
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VariableTolling is a Flexible Tool
A Tolls may vary on a fixed schedule or may be dynagahanging with existing congestion levels

A Variable tolling can be implemented on existing roadways as a demand management strategy to
avoid the perceived need to add capacity

A Some highways have a combination of ymiced lanes and tolled lanes. This gives motorists a cho
between driving in congestion or paying a toll for an uncongested trip

Variable tolling projects in use or being considered in the United States includedtigpancy toll
(HOT) lanes, express lanes, roadway tolls, cordon pricingyadeapricing, truckonly tolling,
parking charges, emission charges, and VMT charges.

Major international cities use congestion charging to achieve specific policies, seittisaons
reduction, congestion reduction, and taxation for transportation improvement. Some European
jurisdictions have recently structured tolls to charge less for vehicles with lower emissions while
others have included emission classes as a pricngponent in distance charges.

Variable tolling can generate needed revenue for transportation

¢t2 LINPGARS (GKS tS@St 2F (GNryairid aSNBAOS ySSRSR
villages, new revenue sources will be needétie Seattle Bnsit plan calls for an additional $50

million per year in annual operating revenues for transit, as well as capital improvements for speed

FYR NBfAlFLOAfTAGRED wSOSyifte ILIWNRBOSR @20SN) f SOAS:
Sound Transit Bt measure have generated new funding sources for street cars, light rail service

and express bus service. However, Seattle still has a gap of over $40 million per year in annual

transit operating needs that King County Metro and Sound Transit havedimptions to fulfill.

Existing sales tax authority has been exltads

Tolling revenues could provide a source of potential revenue for transit service. Tolling revenues
accrue on an ongoing annual basis, consistent with the funding needs of ongmisg gervice.

They also provide a secure revenue stream to prudently borrow against in order to finance larger
transport needs.Dedicated transit subsidies from tolling could also: (1) offset the impacts of tolling
to low-income groups; (2) help achiewegional climate change goals through the provision of
expanded, faster or more reliable transit service; and (3) reduce traffic diversion impacts onto local
arterials.

SATTLB TOLLINGNTERESTS

This study and ongoing reviews of other regional prgjdctve served as an impetus for clarifying the
JAGe 2F {SFaGt8Qa AyGSNBad Ay GKS d&as 2F OFNRIot S
To reduce GHG emissions and slow climate change, tolling plans should:
e Generate revenue for transitTransit operatios should be considered part of operating the
facility, as toll revenue could provide a steady and sustainable revenue source for subsidizing
transit,and transit can provide a reliable alternative to driving on the facillsansit also
increases the paon capacity of the roadwayoll revenue should also be used to provide
maintenance and operations of the tolled facility.
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e Set variable tolls for different times of dayWith variable tolls, it is generally more expensive to
drive during peak morning rishour than Saturday at midnight. Variable tolls can be dynamic
and adjust to congestion levels. Tolls can also be predictably variable, so users know the price
when making the decision to drive or use transit.

¢ Improve transit and freight reliability. By reducing traffic volumes and congestion, tolls can
produce better bus reliability, which improves the relative competitiveness of buses compared
to cars as a mode choice. Reduced congestion and freight access to tolled lanes reduces costs
for freight asa gateway to national and international suppliers and markets

e Emphasize and maximize the throughput of people and goods versus the throughput of
vehiclesWhen designing tolling systems, prioritize movement of transit and freight over SOVs.
Provide dediated lanes for transit when tolls are fixed rate; meter dralene access to HOT
lanes to maintain transit, HOV and freight mobility; aed tolls to maintain reliable transit
times and be higher than comparable transit fares.

e Be implemented systematally. Broader tolling across a linked network to maximize efficiencies
and reduce inequable impacts to communitiesminimize diversion from tolled to utolled
facilities.

In addition to those key elements that will reduce greenhouse gas emissadiingg {plans should:

¢ Be equitable and just Tolling plans should provide users with a reasonable alternative to
paying the toll. Reasonable alternatives may include improved transit service and increased
transit reliability; they may also include tollsdounts for certain disproportionately
disadvantaged users.

¢ Maintain or improve the economic vitality of downtown Seattle, the region, the port and the
state. Variable tolling worldwide has shown improved GDP in charge areas. Reduced
congestion can encaage increased investment and increased land values in city centers.

B EMENTS dPRICINGCONCEPTS THMEETEATTLEINTERESTS

{SFGGf SQ& ¢ 4 Tolling plans with the following elements should be considered:

Reduce GHG emissions AToll ratesset to incentivize mode change to nedrive alone, for
example tolls higher than the transit fare; or at the level of marginé
social cost

AToll differentials set for less fuel efficient vehicles to encourage sh
to lower GHG emission vehicles

AToll revemue used for transit and TDM programs

AVariable tolling used to shift travel demand out of peak hours to
better distribute traffic into norcongested time periods

A Systematic implementation of tolling on freeways and potentially
arterials

A Design an eco poimrogram where toll rates are set by
environmental impact

Generate revenue for Alnclusion of transit operations as part of the egoing maintenance
transit and transportation costs ofthe facility

demand management A Spend revenue on mode change incentives, parking, cycling, etc.
programs, also for facility reduce private car usage and enhance alternatives
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operations and
maintenance

AVariable tolling implemented 24 hours a day/7 days per week to
manage demand and raise revenue

ATechnology used to capture tlggeatest netrevenue

Al R2LIGA2Y 2F a2LISyé aidl yRINRa

AEnhanced compliance measures that minimize enforcement costs

Improve efficiency
through variable tolls

A Dynamic tolling used to reduce peak hour travel and related
congestion and emissions

A Consider tolls to improve efficiency of existing roadway before
funding road expansions

A Regional, centralized clearing house for all tolling and transportati
payments to lower transaction costs and help integrate payments
across mods of transportation

Maximize personal
mobility and throughput
vs. vehicle throughput

A Dedicated transit lanes on tolled facilities, particularly if tolls are s
at a fixed rate; to ensure reliable travel times

AToll rates set above transit fares to mini@ diversion from transit

A Drive-alone access to HOT lanes is metered to maintain transit
mobility

A Freight allowed access into toll lanes to ensure reliable travel time

A General purpose lanes are converted to tolled lanes when they ca
less people than @V lanes

A Integrated multimodal transfer facilities along major trip patterns

AToll discounts provided for multhodal transit and HOV trips

Be implemented
systematically and
regionally

: Be equiable and just

: Maintain or improve
i economic vitality

ATolling plans should be developed and implemented throughout tH
region to maximize the use of the entire road netwogkand to
minimize diversion from tolled to urtolled facilities.

APolicies that permit the use of revenues from any one toll or transi
facility to fund and secure another in a rolling wave sequence

A Standard traffic measures and enforcement minimize diversion
though neighborhoods !

A Limited exemptions and discounts provided for emergency vehlcle

A Discounts for hospital appointments, senior citizens, low income 5
people,people with disabities andspecial needs are carefully
considered .

ARevenues used to create a loan program for cleaner vehicles for Ic
income and freightand to fund transit ;

A Pricing has improved the GDP in charge areas worldwide. cRedu :
congestion can encourage increased investment. :

Almproved and expanded transit services to improve access to J0b°
commercial interests in the city center

OPPORTUNITIES AKDNSTRAINTS TACHIEVINGEATTLE TOLLINGANTERESTS

Eco Point ProgramA Tolling Alternative

e Historically, tolling has assessed access or distance fees for use of a road, bridge, or facility. As a

result, tolling is often negatively perceived by the public as a tax.
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EcoPoint, an alternative payment program developed in Héwrg, is based on the concept of
carbon trading. Under the EcoPoint program, users accrue or trade emissions credits to meet
travel needs into and out of a tolled area. Fares are set by environmental impact and trips are
charged irecopointsthat usersconsume or save based on individual travel behavior.

An EcoPoint program could take many forms. In one conceptpeics could be purchased

and used to pay for journeys by car, bus, light rail, or heavy rail. A journey by a cleaner car
would be chargd less than a journey by a higher emission vehicle. A bus trip would be charged
less than a car.

Revenue Considerations

In nationwide surveys, over 75% of Americans prefer tolls over other payment forms, such as a
gas tax, as a way of financing trangation improvements. A key acceptance factor is that

those paying tolls want generated revenue to build, maintain, and sustain new and existing
infrastructure. International examples support this public sentiment.

Uses of toll revenue could include transransportation demand programs, and facility
operations and maintenance. Other investments could include pricing program equipment and
systems, pedestrian and bicycle improvements, highway improvements, (maintenance, safety,
and capacity), and inteffent transportation systems (ITS).

Investments should support city interests, be balanced against revenue projections, and be
clearly identified for the public (e.g., number of lanes to be tolled on each freeway, amount and
location of additional transiservice, priorities and plans for phasing implementation).

Toll Setting Considerations

Integration of the toll rate structure will be a key factor in public and political support.
Recognition of tolls paid should be balanced with others charges sdemagares, parking
charges, and transit fares.

To encourage travelers to use more environmentéilgndly transportation modesyariable
tolling ratesshould be evaluated against public transportation fares.

Economic Considerations

Congestion canagatively impact local economies. The City of Manchester, UK recognizes that
unless traffic congestion is managed, the business center will lose over 30,000 future jobs. In
response, a congestion pricing project has been proposed to raise over $6:2 toiliupport 31
public transportation projects that will create a more sustainable urban and regional center and
LINEGSOG al yOKSaAaGSNRna SO2y2YAO @GAlltAGe | yR
While congestion affects all income classes equally and every incomsluéaigs a portion of

the burden for the congestion it creates, pricing and tolls may have a larger impact on low
income workers. Promotion of public transportation and greater discounts for these affected
workers should be the first option. Lewcome waker discounts for private cars may also need
to be addressed.

Legal and Administrative Considerations

F dzii
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e Washington State law restricts use of toll revenues to the corridor in which the toll is collected.
This law precludes a regional variable tollingtgy or one that would use tolls to fund
improvements outside the tolled corridor.

¢ In Washington, no single organization is responsible for all aspects of tolling or for any one tolled
facility. The Washington State Department of Transportation (WSD@E) the facilities, the
Washington State Transportation Commission (WSTC) sets toll rates, the Washington State
Patrol enforces the tolls, and the State Legislature is the only entity with the authority to impose
tolls on a facility.

e There is currently m authorization to toll SR 52069D, I5 or F405. The 2009 legislature will be
asked to give WSDOT the authority to toll SR 520 aneor |

Technology Considerations

e The region should actively consider new tolling technology that provides advarreislility,
security, safety and payment systems. It enables more sophisticated pricing and significantly
lowers transaction costs, which increases net revenue to invest in mass transit and other
amenities. This technology enables advance payment sydd@ersly through the device in the
vehicle for more compliance and less enforcement and uses open standards.

NEXTSTEPS FOREATTLO PRICINGPROGRAM

As the City of Seattle considers next steps to implement variable tolling and use it to help reduce GHG
emissions, key activities will include:

A LYO2NLRNIGAy3 {SIHddtSQa G2fttAy3 AyGaSNBada Ayidz
A {KFILAY3 RSOSt2LIVSYyd 2F NBIA2yLFf LINAOAY3I LINRB2SO
A Addressing legal constraints on the use of toll revenues ¢orridor
A Initiating simple and direct communications to the public on the current and future levels of
congestion to raise awareness of the problem and describe opportunities for improvements
through tolling and through a focus on moving people anddso
Collectively, these steps will help guide the City of Seattle toward policy decisions that will reduce GHG

emissions, encourage economic vitality, equitably serve users, and support a sustainable transportation
system.
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Chapter 1.Introduction

1.1  Study Purpose

In 2007, the City of Seattle adopted a Climate Action.PTme Plaidentified a series of strategies for

Seattle to reduce greenhouse gas (GHG) emissions, in accordance with the Kyoto protocols, by 5 percent
below 1990 levels between 2008 and 20kzlsoidentified 18 actions for the City to take, several of

which focused on transportation. One of the identified actions with a high potential to reduce GHG
emissions was the implementation of congestion pricing or tolling.

The purpose of the SeattleMarb £ S ¢ 2f f Ay3a {GdzReé A& (G2 LINRPOARS Ay Tz
on options to reduce GHG emissions through tolling. This study also aims to further define congestion
LINAOAY 3 YR AGa o0SySTAlaz Saill lsttagatd whiclbSedttie tas Qa (2 f
assess how different pricing concepteetthose interests, evaluate regional pricing concepts, and

identify next steps and future analysis that Seattle can undertake to further explore this tool.

1.2  Why Tolling?

Reduce emidgsns. Variable tolling provides opportunities for GHG emission reductions through mode
shift, reduced travel frequency, and better fuel efficiency due to congestion relief. Mode shift
contributes to regional GHG emission reductions by moving passengefrisip less efficient single
occupancy vehicles (SOVS) to more efficient publlc transit, cycling, or Walklng According to Stephanie
I 2NR2Y i GKS ! yA QBuith dsdewastseverepdziekger€ is @didifurllefficiedt |
than the average atomobile used for commuting. The fuel efficiency of a fully occupied Isig tBnes
greater than that of the average commuter's automobile, while the fuel efficiency of a fully occupied ralil
car isl5 timesgreater than that of the average commuter'sia@ Y2 aA f S ®¢

Variable tolling reduces GHG emissions by encouraging people to combine or consolidate trips, and thus
drive less frequently. It also reduces emissions by reducing fuel wasted by vehicles in a congested
network. Howeveras the vehicle fleethangeto more efficient and electric vehicles, this will be a less
important means of reducing GHG emissions than reduggicle miles traveledMT). Lastly,

depending on how a region coordinates land use planning with congestion pricing, futurer@siin
reductions can accompany denser developments inside tolled areas and provide greater opportunities
for public transit.

Generate revenueRegional transportation infrastructure and services are not keeping pace with
population, employment, andavel demand growth. The gap is growing because the current system for
transportation financing system does not generate enough revenue to repair and replace aging facilities.

As fuel costs increase, demand for fuel drops. Even with recent reductifund tosts, the recession
has kept demand at lower levels, meaning revenue generated by federal and state gas taxes has
declined sharply over the last several months. As vehicles become mosweffiagnt, demand and
revenue will drop further. As a respthe need at both the federal and state levels to cover
transportation investment costs have forced state and local agencies to rethink their transportation
funding strategies.

! Private Transportation vs. Mass Transit: The Environmental Aspects, Stephanie Corson, University of South
Florida, http://www.cas.usf.edu/philosophy/mass/index.html
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Revenues from tolling could fund extended bus sernitereased service tingeon an existing corridor
couldprovide adequate incentive to change mode from a single occupant vehicle to public
transportation.

Based on a study conducted for King County in March?2@Q@gional congestion pricing plan that

would charge freeway sgem users could generate between $1.6 billion and $2.0 billion annually. The

net present value of the funds, net of capital and operating costs, would be approximately $24 billion
over20yearsf AYAEf I NI @ t{w/ Qa 5S&ai0 Ay edBbiRbiliondinedditiondl 2 f £ A y 3
revenue from freeway system tolling.

In another example, according to the State Comprehensive Tolling Study, Part 2 Stdtimdpute 520
alone would not generate sufficient revenue to fully fund route 520 corridor impramés. To manage
congestion and generate sufficient revenue to finance such improvements would also requirethaling
1-90 floating bridge

Manage congestionTransportation is essential for any local economy. It provides connectivity and
access for joband products. Congestion limits both access and connectivity. It causes people to bypass
or avoid areasln contrast, congestion pricing can result in reliable travel time and reduced delay.
Congestion pricinglsogenerates revenue and draws attentiom public transportation and alternate

means to connect and access a CBD.

The effect of tolling on regional business and economic competitiveness must also be considered. To
YIyes O2y3Sadrazy Aa GAS6SR I a | Gulbéydatld f ¢ 0 & LINR Rdz
economically efficient levels (when traffic flows slowly but still at maximum throughput) it destroys the
economic vitality of a city. Pricing is one remedy for addressing congestion.

Congestion charging is emerging in major congested citieklwinle and has not been discontinued in a
city where it has started. It has been used to support a variety of policy purposes (demand reduction,
GHG emissions reduction, and revenue generation for transportation improvements). Precise charging
policies ae tailored to support the primargbjectives of imposing the charge in each city.

Demand reduction from road user charging is real, but reduces gradually after the first year. London and
Stockholm, the cities whose explicit primary goal was to reduce tdamand, experienced 15 to 20

percent reductions in the number of vehicles entering the charging zone. Oslo and Milan do not give
comparable numbers, since their goals were not to reduce congestion. Although Singapateisas to
reduce demand, it doesot give comparable numbers, sindeea Licensing Projedhl($wasintroduced
alongside many other demand reduction measures, Blettronic Road PricingRPwas adopted while

ALS was functioning. However, Singapore ERP does shofménaailoring ofcharges by location and

time (instead of a flat charge) allows tbeerall financial burden on drivers to be reduced, while

improving the demandeducing effect of the charge.

Congestion charging is only one tool among many to relieve congestion, gundsihgapore has
congestion been effectively managed to strategically determined targets. In London and Stockholm,
there remains severe congestion on many routes outside the charged locations. This indicates that there

2 King County Exetiue. Destination 203@ Taking an Alternative Rout&arch 2007.
10
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is potential to expand pricing imbse cities and to evolve towards more disaggregated charges over
time. Relative levels of success are dependent on what other measures are implemented in.parallel

Foster economic growthIn early adapters of congestion pricing, business activity irchiaeging zone
increased. While this may be countietuitive, London, for example, has shown stronger business
activity in the congestion charging area after its introduction than before. Similar evidence exists for
Singapore and Stockholm.

Revenues thiasponsor modal choicencouragesccess CBD shops and activities. Without the need for

parking and time lost in finding a parkisgot, people spend more time engaging with the local
businessesAdditionally, getting people out of their cars and walkimgnaain streets after using public

GNF YALRNIFGAZ2Y LINPOARSAE Y2NB 2LIRNldzyade G2 RAaO?
increases. These factors contribute to improving the economy of the CBD.

Another major factor is access to jobs. As cotigaggrows, commute time grows to a point where
workers in a local area start to look elsewhere for job opportunities that are closer to home to improve
their quality of life.dty employersthen have less of a supply of qualified workers, which indirectly
impacts profit margins and efficiency, and encouraggscation By taking measures to reduce
congestion, such as providing more transportation alternatives and better connectivity and access, a
CBD improves its economy and attractiveness for businéssdifaws more business and services into
the CBD and makes it a more desirous place to live. It also makes the city more efficient in handling
transportation needs due to multiple modes offered.

1.3 Tolling Basics

Throughout this studygongestion pricingndvariable tollingare used to represent the same concept
levying a variable fee to drive on roadways, where thecle@ngesn response to existing or anticipated
congestion levels. The fee encourages drivers to reevaluate their road use. Due tocesgrs/ers will
change their driving habits by carpooling, driving duringpetik hours, using public transit (and other
alternatives) or not traveling at all. Public opinion focus greugpnducted in the Puget Sounelgion in
2007indicated thattollingwas the preferrederm. Variable tollingis used primarily throughout this
study.

In the United States and around the world, several strategies exist for implementing variable tolling.
These strategies consider how best to reduce congestion, generadmue for roadway projects and
transit service, and positively impact air quality and the environment. Main options for congestion
pricing or tolling include:

e Toll Laneg Fees for using one or more lanes on an existing facility (or new lanes thataageedh
This also includes higttcupancy toll (HOTanesthat allow lowoccupancy vehicles to utilize excess
capacity on new or existing higitcupancy vehicle (HOV) lanes or general purpose (GP) lanes (e.g.,
I-15 FasTrak® between Kearny Mesa and RaRehasquitos, CaliforniaHOT lanes can be a one
or two lane system. Parallel lanes remain as an uncharged alternative.

e Variable Tolloon Specific Facilities Fees placed on existing and new roads, bridges, and tunnels.
Fees rise and fall depending dretmeasured or estimated traffic level based on time of day (e.g.,

% Pricing Focus Groups Draft Final Report December 2007; conducted by Envirolssues for WSDOT, PSRC and King County
‘SANDAGG ! 6 2Mzi @l A¢ NJ {1é KOGLIYKK S 66 P EfisyaBibrEibd\dhsshoi SE O 4 LIKOf | 88 A RT H o
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the Port Authority of New York and New Jersey interstate vehicle crossings) in order to maintain a
certain level of service.

o Cordon Tollg A flat fee levied for entrance to and/or exibfn any roads in an urban area (e.g.,
{201 K2fYQa 0O2y3aSaitrazy OKINHS O2NR2y0L D

e Area Tollg; Similar to cordon tolls, but include all trips that start inside the designated boundaries
and use any public road in addition to those that enter or exit the chamyieg boundaries (e.g.,
areas of London within the congestion charge zdne).

e Zonal Tollg; Mini-area charges within a larger area charging boundary. Users incur charges when
crossing into any adjacent zone inside the designated charging area or wheorigipate outside
the charging area into any of the miairea tolling zones. Zones can be subdivisions of the charging
area designated by geographical or political boundaries.

e Network Tollsq Charging by distance, time, and location for all vehicle movesnacross part or all
of the network. Charges vary according to congestion and vehicle type and can become a
replacement for other road use taxes.

A complete list of tolling terminology and options can be found in Appendix A.
1.4  Evolution of Tolling

Tradtionally, tolling has been used as a means to pay for a specific transportation project. Over time,

this has evolved to using tolls from one or more facilities to support the development of a network of

toll facilities. In more recent years, tolling andgimg have been considered to change travel demand,
reduce congestion and greenhouse gas emissions, and raise revenue for general transportation projects.
Toll revenue may be used to finance:

e Improvements in public transit

e Progressive shift from other fors of taxation for transportation
e Congestion reductions and environmental impacts

¢ Remedial maintenance and network reconstruction

¢ Improvement in targeted safety and bottleneck improvements

With advances in technology, tolling and pricing can be usedh@eve societal goals in addition to

paying for the construction of a specific facility. Variable tolling can be applied to existing congested toll
facilities to encourage some travelers to use the roadway during less congested periods, to shift to
another mode of transport, or to change routeSharges may vary based on a fixed schedule or based

on traffic volumes observedver a period of time (e.g., the past week, month, quarter).

Charges may also be dynamic, in which base rates continually adpastieng to traffic conditions, to
maintain freeflowing traffic levelsWith dynamic pricing, a maximum ratepsblishedin advance for

® Federal Highway Administratiorjghway Community Exchangéricing on Toll FacilitiesNJ/NY: Variable Tolls on Port Authority
Interstate Vehicle Crossingdgtp://knowledge.fhwa.dot.gov/cops/hcx.nsf/384aefcefc48229e85256a71004b24e0/ f28934ff571ff3c
685256db10063e81b?0OpenDocument

®Lauren Smitlgé { SNIBA OSE | YR ¢SOMADDSIDEBAR Y / 2y 3Sadazy
http://www.calccit.org/itsdecision/serv_and_tech/Congestion_pricing/congestion_pricing_summary.html
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selected time periodsand actual rates vary below the maximumasgd on raktime traffic on the
facility, current rée information isavailable as a driver approaches a priced facility.

Variable tolling may apply on separated lanes within a highway, such as express toll lanes or HOT Lanes,
or on entire roadways. Variable pricing is operational in Lee County, Flidaeévy vehicles); on the

lllinois Tollway; on the New Jersey Turnpike; and on interstate vehicle crossings on Port Authority
facilities in New Jersey. Variable tolling is being studied with open road tolling in Broward County,

Florida; on the express BIHOT lane in the Lincoln Tunnel (New York and New Jersey); and on the
Pennsylvania Turnpike (Philadelphia). Dynamic variable pricing has been implemented on the SR 91
express lanes in Orange County, California, and locally on the HOT Lanes on SR &6ii,theti405
interchange in Renton and 15th Avenue SW in Auburn.

1.5 ReportLayout

The remainder of this report addresses the following topics:
e Chapter 2: Tolling Considerations for Seattle
e Chapter 3: Assessment of Regional Tolling Concepts
e Chapter 4: Conakions and Next Steps
e Appendix A: Pricing and Tolling Terminology and Options
¢ Appendix B: Legislation and Related Area Tolling Studies
e AppendixC{ SIGiGf SQa ¢2tfAy3 LyidSNBaita FyR /2yaiRSNI
e Appendix DUrban Partnership Agreements and Congestion Réalu@emonstration Initiatives
¢ Appendix EDomestic and International Road Pricing Examples
e Appendix FDesigning and Evaluating a Tolling System
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Chapter 2.Tolling Considerations for Seattle
21 {SFGdftSQa ¢2fftAy3a LYGSNBada

The City of Seattle used the developmentlaststudy and review of other regional projects to identify
its interests in how congestion pricing and tolling is designed and implemented.

The City of Seattle will consider supporting tolls to reduce GHG emisditimarging users of the road

system hasignificant potential to address goals to reduce GHG emissions, generate needed revenue for
infrastructure maintenance and transit service, and improve congestion on existing roadways. When a

G2ft 2NJ NBFRglFe& LINAOS AadyytBEI ODFR RREGMS NBE RNB SR A
Some use transit or carpool, others shift their trip to another time of day, and some determine the trip

was not needed. Agencies can structure road pricing to lower vehicle miles traveled (VMT) while

managimy traffic flows more efficiently. Toll revenue can further reduce congestion by funding

transportation choices like transit, cycling, and walking.

To reduce GHG emissions and slow climate change, tolling plans should:

Generate revenue for transitTransitoperations should be considered part of operating the facility, as
toll revenue could provide a steady and sustainable revenue source for trangitransit can
provide a reliable alternative to driving on the facility. Transit also increases the peapanity of
the roadway. Toll revenue should also be used to fund maintenance and operations of the tolled
facility.

Set variable tolls for different times of dayith variable tolls, it is generally more expensive to drive
during peak morning rushour than Saturday at midnight. Variable tolls can be dynamic and adjust
to congestion leveld/ariable tolling provides opportunities for GHG emission reductions through
mode shift, reduced travel frequency, and better fuel efficiency due to congestion rEdik$.can
also be predictably variable, so users know the price when making the decision to drive or use
transit.

Improve transit and freight reliability By reducing traffic volumes and congestion, tolls can improve bus
reliability, which enhances the laive competitiveness of buses compared to cars as a mode
choice. Reduced congestiand freight access to tolled lanEsvers costs for freight as a gateway
to national and international suppliers and markets.

Emphasize and maximize the throughput of gggle and goods versus the throughput of vehicles.
When designing tolling systems, prioritize movement of transit and freight over SOVs. Provide
dedicated lanes for transit when tolls are fixed rate; meter dal@ene access to HOT lanes to
maintain trangsi, HOV and freight mobility; argkttolls to maintain reliable transit timesindto be
higher than comparable transit fares.

Be implemented systematicallyBroader tolling across a linked network to maximize efficiencies and
reduce inequitable impactotcommunities minimize diversion from tolled to utolled facilities.
In addition to those key elements that will reduce GHG emissions, tolling plans should:

Be equitable and justTolling plans should provide users with a reasonable alternative togéye toll.
Reasonable alternatives may include improved transit service and increased transit reliability; they
may also include toll discounts for certain disproportionately disadvantaged users apeladff
times of travel.
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Maintain or improve the econmic vitality of downtown Seattle, the region, the port and the state.
Variable tolling worldwide has shown improved GDP in charge areas. Reduced congestion can
encourage increased investment and increased land values in city centers.

Table 21 includes amverview and explanation of how various options might sérn@ I (i ititdreSt &

Table 2m Y

{(SIGGtS80a ¢2tftAy3 LYGSNBaGa

{SIHGdtSQa ¢3

Tolling plans with the following elements should be considered:

Reduce GHG emiess

AToll rates set to incentivize mode change to ndrive alone, for
example tolls higher than the transit fare; or at the level of margina
social cost

AToll differentials set for less fuel efficient vehicles to encourage sh
to lower GHG emission vieles

AToll revenue used for transit and TDM programs

AVariable tolling used to shift travel demand out of peak hours to
better distribute traffic into norcongested time periods

A Systematic implementation of tolling on freeways and potentially
arterials

A Desgn an eco point program where toll rates are set by
environmental impact

Generate revenue for
transit and transportation
demand management
programs, also for facility
operations and
maintenance

A Inclusion of transit operations as part of the egoing mairienance
costs of the facility

A Spend revenue on mode change incentives, parking, cycling, etc.
reduce private car usage and enhance alternatives

AVariable tolling implemented 24 hours a day/7 days per week to
manage demand and raise revenue

ATechnology usd to capture the greatest naevenue

Al R2LIGA2Y 2F a2LISy¢ aidl yRIFNRA

A Enhanced compliance measures that minimize enforcement costs

Improve efficiency
through variable tolls

A Dynamic tolling used to reduce peak hour travand related
congestion and emissions

A Consider tolls to improve efficiency of existing roadway before
funding road expansions

A Regional, centralized clearing house for all tolling and transportati
payments to lower transaction costs and help integratgmants
across modes of transportation

Maximize personal
mobility and throughput
vs. vehicle throughput

A Dedicated transit lanes on tolled facilities, particularly if tolls are s
at a fixed rate; to ensure reliable travel times

AToll rates set above traitfares to minimize diversion from transit

A Drive-alone access to HOT lanes is metered to maintain transit
mobility

A Freight allowed access into toll lanes to ensure reliable travel time

A General purpose lanes are converted to tolled lanes when they ca
less people than HOV lanes

A Integrated multimodal transfer facilities along major trip patterns

AToll discounts provided for multhodal transit and HOV trips
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Be implemented ATolling plans should be developed and implementetroughout the
systematically and region to maximize the use of the entire road netwagland to
regionally minimize diversion from tolled to urtolled facilities.

A Policies that permit the use of revenues from any one toll or transi
o). facility to fund and secure another in a rolling waeguence |
i Be equitable and just A Standard traffic measures and enforcement minimize diversion
' though neighborhoods
A Limited exemptions and discounts provided for emergency VehIC|6
A Discounts for hospital appointments, senior citizens, low income i
people,people with disabilitiesand people with special needs are
carefully considered :
ARevenues used to create a loan program for cleaner vehicles for Id
! income and freight :
Maintain or improve A Pricing has improved the GDP in charge areas watwiReduced
1 economic vitality congestion can encourage increased investment.
' Almproved and expanded transit services to improve access to Job<
commercial interests in the city center :

2.2  Legal Considerations

Given that Seattle supports tolling plans that reduce GHG&oms, a primary legal consideration is the
Washington State law that requires tolls to only be applied to the corridor on which they are collected.

The interpretation of thetermda O2 NNA R2 NJ 2 NJ T I OAtb dnsuie dolling EcerdziofmestS S E | Y
{SFiGt SQa AyidiSNBadta Ay Y2@0Ay3a LIS2LX S FyR NBRdAzOAyY3

TKS RSTFAYAGAZY 2F GO2NNAR2NIJ 2N FI OAtAGee aKz2dzZ R 0 S
collected to support public transportation that services the charging zdms is cuently allowable

under state law; however it has yet to be tested how broad the transit service that serves the corridor
canbedefind. | . MTTO0X [R2LIISR AY HnannyX adlrasSa GKFG G2
the operations of conveyances ofpd.Jt S 2 NJ I322Rad¢ | . wmTtTO0 NBAS NJZ a
specific facilities. It prohibits local authorities from imposing tolls on state projects without the

[ SAA&EF 1dzNBQa | dziK2NRT FGA2y>X a2 ail laBtappréaiNI | 3Sy O
the Legislature for any necessary authorizations.

tt
af

If Seattle wanted to pursue local pricing scenarios; they may want to broaden the definition of applying

toll revenues to afacility! y SEF YLX S YAIKG 68 G2 dya S 2SS yidsS 358 FOE
low-interest loans for independent freight operators to upgrade to a defined lower emissions truck.

Such a program is not suggested here, but is provided as an example of how revenue generated by a

demand management measure could help tHeaneets its GHG emissions objectives.

Decisions about when to initiate pricing and which facilities to price will impact overall revenue
projections and pursued stratézs. The State has already received authorization from FHW@lltthe
I-90 floatng bridge That authorization was needed to tat existing Interstate facility making the
caseto fund needed reconstruction or rehabilitation on an Interstate highway corridor that could not
otherwise be adequately maintained or functionally improwethout tolls.
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2.3 Implementation Considerations

{SFGGHfSQEa LINAYIFNE LINAOAY3I Ay(iSNBadg Aa G2 NBRAzOS
pricing concept, the City would also like to generate revenue for transit, transportation demand
programsand facility operations and maintenance. To fulfill these goals, two phases of implementation
must be recognized first, setting up the pricing system; and second, investing net revenues generated

by the pricing system.

Depending on the selected systemmglementation will likely be phased. Current deliberations are
regarding separate facilities, such as SR520 -@0&; rather than a regional network. Any roadway
expansion proposed with tolling will be phased due to high capital costs and the lertgtteof
necessary to acquire right of way for particular roadway improvements. Likewise, some public
transportation capital investments may require significant construction time, which may also require
phasing. Financing decisions, such as the issuance dspgray also impact phasing and project
implementation timing.

One risk of phased implementation is that toll rates will be set to operate or payback costs for a

particular facility. In Australia, they ran into problems in that when toll rates needed tigher on

facilities implemented in later years, the public had a hard time understanding why they would pay one
rate on the older facility and a highrate on the newer facilityOne solution to this is to make sure that

toll rates are variable anset to manage traffic as well as raise revenue. The toll authority must be set

high enough to accommodate future conditions. Another remedy to this problem is to define the

corridor more broadly in tolling authorization. If the corridor is defined akiding areas where there

g2dzf R 0S Iy GSY@ANRBYYSyGlFt 2NJ SO02y2YAO AYLI OGET
than the system can be managed as a whole.

The region must review its transit and transportation demand project prioritiegjedisas facility

maintenance and operating needs, both funded and unfunded, to identify the higinestty projects

for implementation. It is assumed that these project priorities have been previously presented to the
public and reflect their interest®riorities should be determined by evaluating each project against a

asSitd 2F aidl yRFNR ONARGSNAIF YSIFadz2NAy3a GKS o0SySTAGaA
GHG emissions on a cdstnefit basis.

Once priorities are set, capital aogerating costs for each project must be developed and factored into
the project implementation timetable to include any inflationary cost elements. This priority list can
then be compared to net revenues generated by the pricing concept. From here gioa rean develop

a multkyear implementation program available for public review and comment before plan adoption.
An alternative would be to take a financing approach and borrow against future revenues to advance
construction of new infrastructure.

As pat of this process to prioritize projects, coordination should occur with the Puget Sound Regional

Council (PSRC), King County, and Washington State Department of Transportation (WSDOT) to
determine how agencies can work together and pool revenues to stippoject implementation.
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2.4 Environmental Considerations

Pressure Y { S {0t S Gtem ffoyh thi dBct/e¥feSty af transportation on the environment
and communities, as well as indirect effects associated with economic, residential, and open spa
development.

241 Examples of EnvironmerBased Tolling

Charging for externalities of emissions is a relatively new subject in the field of tolling. The first country

to do so is Switzerland, which imposes a variable charge on all vehicles over 3.5 todistamce basis

based on Euro engine emission classes, across all roads. In an urban setting, Milan recently imposed

OKII NBHSa o0& @GSKAOfS SyrAaairzy OflFraaSa ogKSNB Of St ySN
those with higher emissions. Germaprovides another example of the addition of emission charges to

GKS RA&GFYOS 2NJNIGS OKIFNBS olFaSR 2y | GNHzO1 Qa SY
per mile for their emissions, Euro 4 to 5 are charged a lower charge, and Eurché@ve ro additional

charge imposed). This charge applies to autobahns and some other major highways.

The above are examples of policy mechanisms that draw attention not oM but also to the
environmental issues of emissions and noise pollutionddte, the results are significant. In Germany,
the truck fleet has shifted from a high percentage of Euro 1, 2, and 3 class trucks to the more cleaner
Euro 4 and 5 class truakshereby, reducing the overall emissions from trucks over 12 tons (the ones
liable for the charge).

24.2 EccePoint Program

An alternative to tolling is the Eqmoint concept. Based on prior work by Booz & Company in Hong

Kong, the idea of carbon trading for individual transportation needs was originally developed in

1998/99. Inthiscg OSLIGIZ AYRAGARdzZEf GNRARLIA Ayd2 2N 2dzi- 2F (K¢
LRAYGazé Ay tASdz 2F O dzNNPoint© éqdivalerkts dofairdang EeN. ih 2 dzf R LJdz
turn, a user would pay cash or epoints for the journey by cabus, tram, light rail, or heavy rail. Each

mode of travel would be assessed and fares would be set by environmental impact. A journey by a

cleaner car would cost less than a journey by a higher emissions vehicle. A bus trip would cost less (in
eco-points, separate from fare) than a car, and a rail trip lower than a bus. More information on the Eco

point concept can be found in Chapter 4.

2.4.3 Environmental Analysis

Environmental impacts of tolling variations should be studied in termsarigés in vehicle age and

VMT h Seattle, King County, and the regional network. In conjunction with VMT reductions, associated
emissions and noise should be assessed. Qualitife impacts should also be considered in and

adjacent to the charge zone, primarily on a judgrnbasis using traffic modeling inputs. Examples may
include a variable charge that pushes delivery vehicles out of peak periods of traffiepea&fperiods,
which may negatively impact neighborhoods in the charge zone before or after the charge period

Tolling strategies should also be measured using output VMT and vehicle hours by type from the PSRC
model, and then converted into emission volumes using agrgexth standard rates. Variations

between the relieved study area and fringe areas affectedibgrted trafficshouldbe identified, as

well as corridor and global benefits and impacts.
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Assessing sustainability is closely relatdtainability crosses all sectors of economic, social, and
environmental performance, for which modal split and tela VMT by public transportation are key
indicators. In addition, economic and environmental impacts can be disaggregated by (all or some of)
district, purpose, and income group to track cregetor impacts and generate required inputs for

consideratiom y (G K S

/ AGe
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Table 22 presents the direct environmental effects of transportation that are considered relevant to

this study.

Table 22: Relevant Direct Environmental Effects of Transportation

Objective/lssue Possible Ealuation Factors

Change in levels of emissions

Change in vehicle emissions by key transportation corridor
overall regional level:

¢ Nitrous Oxide
e Particulates
e CO2

e Noiseindb

Noise and vibration impacts

Estimates of changes in assessment of noisevamdtion
impacts on key routes based on traffic volumes and speeds
an indicator

Improving amenities for those who
visit, live, and work in the City of
Seattle

¢ Changes in traffic volumes along particular routes that g
known to cause community severee issues

e General commentary, informed by overall transportation
model outputs

e Qualitative assessment

Sustainability:

e { KINB 27F {(NXLA
e Share of trips by Public
transportation

e Reduction in emissions

¢ Change in number and percentage of tripscyclists and
pedestrians

¢ Change in number and percentage of trips on Public
transportation

¢ Change in number and percentage of SOV trips

¢ Predictions of changes in emission levels, local air impa
particularly in congested conditions

Supports sustaiable transportation
objectives

Extent of likely shift to sustainable modes of public
transportation, walking, or cycling

2.5

Organizational Considerations

In Washington, no single organization is responsible for all aspects of tolling or for any onéeatulisd
WSDOT owns the facilities (i.e., highways, bridges, tolling facilities, and equipment), WSTC is responsible
for setting tolls, the Washington State Patrol enforces the tolls, and the Béafislature is the only
entity with the authority to impse tolls on an eligible facility.
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Business functions could be performed directly by an independent agency or contracted in whole or in
part to a service provider(s) or other public agency(ies) that already perform similar functions, such as
the City of 8attle, King County, or Washington State transportation departments. WSDOT may be a
logical partner, as it owns the facilities and tolling equipment.

This involves assessing the degree to which existing public agencies can manage a tolling authority and
conduct its business using private sector models to meet customer demands and daily operational
needs. Other factors include maximizing opportunities that leverage existing capabilities rather than
duplicate them, thereby holding costs down and providirfgrading source for startip activities.

There may be opportunities to consider a new a#lersgth entity (operating company) that:
e Operates on a commercial basis,

e Focuses on providing efficient operations, innovative customer service (using potentiafhgioog
private sector entities to provide such service), and innovative corridor management (with safety,
congestion, and road surface quality goals), and

e Has a clear separation of responsibilities from state and local agencies that set policies and
performance objectives.

Another important issue is the agency responsible for allocating funds. To optimize the use of such

funds, it would also be possible to create a new state/local agency (transportation funding authority)

that makes decisions within a maparent set of objectives and appraisal criteria. The agency would

monitor and control payments made to the operating company. Its mandate would be to allocate funds

G2 NBIA2yIf LINRP2SOGaz OO0O2NRAY3I (G2 laé ATRSON adNF GS
transportation users. It could also allow for prudent borrowing for funding projects rather than funding

on a payasyou-go basis. Such an approach could alleviate concerns that tolls would be diverted from
transportation projects, or directed forghitical purposes.

The agency could also be structured to leverage innovative financing opportunities, such as through a
public-private partnership again, within the constraints applicable to those approaches under state
law. Currently, legislation linstprivate participation to designing, demonstrating public support for, and
completing the planning process required to obtain approval to build facilities from WSDOT and other
agencies.

2.6  Technological Considerations

Current technology used for tollingi G KS { SF GGt S YSUNRBLREAGFEY NBIAZ2Y
adopt a DSRC system using microwave communications at 915 MHz. It uses a proprietary transponder

system supplied by Transcore. Thisisaadf @ G(SOKy2f 238 (KI G adyl2606 02y &4 AR
gKSY QoddfoGa St SOUNRYAO (G2ffAy3a aeadasSy gl & asSt SOUSK
Narrows Bridge.

This technology was intended as a stggp measure until later technologies arrived. It was also
AYGSYRSR G2 0S5 ®fkhéde SoNd@titdS mekddd b8 ebésidered forfuture expansion of
tolling in the region. It is difficult to reverse or remove proprietary technology once it spreads
throughout the region. Currently, the number of tags is sufficiently low enough (apprdin260,000

20



Chapter2
Seattle Variable Tolling Study TollingConsiderations for Seattle

tags) to implement a newer technology. With any future tolling concepts, the number of tags will grow
and make it extremely difficult and expensive to replace.

Theregion should promote interoperability. Rather than the current standardinatin a single vendor
product, WSDOT and other agencies involved in toll collection should require that tags support at least
one open tolling protocol. This would support maintenance of existing tags, but force future tags to be
dual moda one proprietaryand one open mode. This would yield several benefits:

e Open procurement and competition from several suppliers, provided they are tested and can
interoperate.

e Lower costs for implementing future systems derived from the competition suggested in item 1
above

¢ Reliability of service. Competition drives performance as lower performance tags and readers would
not be selected. This would improve overall system reliability and build user trust and confidence in
the technology.

e Improved operating revenues. Bettperformance would mean higher read rates, lower transaction
costs, and improved revenue collection. An interoperable and competitive system would support
revenue collection as a primary objective. Proprietary and-solece supply chains have proven
time and again to lower performance, reduce reliability, and increase operating and maintenance
costs.

e Proprietary systems limit technical innovation. Ssteirce supply limits and restricts innovative
solutions. WSDGOi§ currently tied to the technical devetment of a single company. Without
competition, their technical innovation and thinking may not evolve over time. WSDOT and the
Puget Soundegion could be trapped into the current generation of tolling technology when the
world is advancing new standardad products.

e The Vehicle Infrastructure Integration (V1) program has produced an open 5.9 GHz technology
standard that is now operational and viable. FHWA has considered the use of new 5.9 GHz
technologies as a conditidior the receipt of federal fundig. Discussions with the US Department
of Transportation (DOT) faongestion pricingilot projectsindicate high support for use of open
standards. As a result, future FHWA money available to the region could be in jeopardy if
Washington Stateloes not aopt a positive policy on the use of 5.9 GHz technology.

An additional consideration is that having an open standard would allow parallel development by
multiple technology and operational companies. With the current WSDOT proprietary standard, any
transportation operator or intelligent transportation systems (ITS) operator wishing to develop or use
tags to improve efficiency or operations must contract or license equipment and software from
Transcore, the current and only supplier. This limits Hpiadty applications and stifles the use of the
technology. An open standard would allow these third parties to either license or develop their own
applications, whichever is more cost effective.

2.7  FinancialConsiderations
Over the next 20 years, the state fac0 billion in transportation investment need$he Puget Sound
region accounts for half of the total ($340 billipMA y3 / 2dzy 6@ Qad &AKIFNB Aa 20SN) o

7King County Exaitive.Destination 203@ Taking an Alternative Rout&arch 2007. The study was done for the King County
Executive by TRAC at the Washington State Transportation Center and Booz Allen Hamilton.
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An August 13, 2008S DOpress release announced thahce November 200Amelicans have

driven 53.2 billion miles less than they did over the same period a year gaili@ LILJA Y3 G KS mMdpT n &
decline of 49.3 billion miles. l'd GKS GAYSZ '{ 5h¢ {SONBGIFNER al N
continue pinning our transportatyy Y SG 62 NJ Q& Fdzi dzZNB 2 ( kefficieh¢yd G} Eo
vehicles and alternative fuels are making the gas tax an even less sustainable support for funding roads,
bridges, and transit systenis.

On September 5, 2008, Secretary Peters stated, & | NBadzZ 6§ Ay NBOSyld RlIe&ax
clear that the tab has come due. Put plainly, the Highway Account of the Highway Trust Fund will not

have cash available to reimburse State highway expenditunes$ at some point in the distant fute,

but as soon as this month.

Outlays are now expected to exceed receipts by more than $8 billion for fiscal year 2008. In September

alone, we expect the Highway Account will take in $2.7 billion but have reimbursement requests totaling

$4.4 billion. Acurrent spending rates, we will start the new fiscal year on October 1 with a zero balance

Ay (GUKS ¢NHz G CdzyRZI |yR gAftf O2yiGAydzsS G2 aLISYyR Y2N

The US DOT recently released its strategy for reforming federal fundimgpproach that enarrages

states and metropolitan areas to use innovative financing mechanisms such as tollingppuhtie
partnerships, credit assistance, private activity bonds, and state infrastructure banks to leverage federal
resourcesWith increased focus on innative financing opportunities, congestion pricing is one

emerging strategy that moves away from the dependence on gas taxes and the Highway Trust Fund at
the national, state, regional, and local levels.

In Washington, ongoing studies at the state andaagl levels are evaluating the potential of pricing
strategies to generate revenue for major projects, such as the Alaskan Way Viaduct and the SR 520
floating bridge; smaller, but equally necessary projects; ongoing operating and maintenance costs; and
growing demand for additional transit services.

271 Financing Options

Through its Urban Partnership Agreement, igget Sound regiois already leveraging federal funds
available under the Value Pricing Program to manage congestion through pricing mech@&nisens.
options that could be evaluated as part of an overall funding approach include:

Publicprivate partnerships; Contractual agreements between a public and a private sector entity that
enable greater private sector participation in the delivery of sjportation projects. These
partnerships allow public agencies to tap private sector technical, management, and financial
resources to achieve objectives such as greater cost and schedule certainty, supplemendingen
staff, innovative technology appitions, specialized expertise, or access to private cajiitae.
public agency relaxes its control of the project and transfers responsibility and risk to the private
partner, which receives the opportunity to earn a financial return commensurate withiske
assumed. Tolling can be considered as a staged process and assessed as to how it can be designed
for future needs, not just for day one. This means building flexibility into the plans (e.g., designing

BUS5 SLIF NI YSY i 2F ¢NI yaLRNIISARKIK aY 27nBINR 02 7 RINIIGRY IR NB OKSEé | d
http://www.dot.gov/affairs/fhwal708.htm
°US Federal Highway Administration PuBlitvate Partnership Web page: http://www.fhwa.dot.gov/ppp/definetit#l


http://www.dot.gov/affairs/fhwa1708.htm
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the initial stage in the context of a longtrm strategy). In terms of procurement, that might
include private sector contractors participating as partners.

State Infrastructure Banks (SIBsRevolving infrastructure investment funds for surface transportation
that are established and administered states. In the past, SIBS could be capitalized with Federal
aid highway apportionments and state funds and could offer flexible financial assistance, including
f2Frya YR ONBRAG SyKIFIyOSYSyiGod 2A0K GKS !'{ 5h¢Qa
transpotation funding®, states would be authorized to use up to 100 percent of funds received
under the proposed Federal Interest Highway (FIH) Program to capitalize SIB highway accounts.
Metropolitan Transportation Boards (created under the proposed Metro Ntgt#Hrogram) would
also be authorized to create Metropolitan Mobility Banks to make loans or provide other forms of
credit to public and private entities for eligible urban mobility projects.

Transportation Infrastructure Finance and Innovation Act (TIF{Authorizes the US DOT to provide
federal credit assistance (i.e., direct loans, loan guarantees, or lines of credit up to 33 percent of
project costs) to major transportation investments of critical national importance. Proposed reforms
would broaden tle availability of credit assistance by providing repayment flexibility, excluding loan
guarantees or lines of credit from Title 23 and Title 49 requirements, allowing repayment from
direct facility pricing for up to 50 percent of eligible project costsl araking loan guarantees/lines
of credit available to supplement secured loans.

Private activity bonds (PABg)Taxexempt bonds that may be issued for privately developed and
operated projects. Volume caps currently limit the number of highways, pubhsportation, and
inland freight transfer projects for which PABs are available, and are inconsistent with federal policy
to facilitate and encourage private sector investment in highway and freight transfer facilities.
Proposed reforms would remove thelume cap and amend the Internal Revenue Code to make
PABs more flexible, by authorizing the use of accelerated depreciation, deferral if interest payments
to accommodate lower revenue streams during stapt and PABs to finance private investment in
exising infrastructure.

2.8  Diversion Impacts

With the implementation of anypriced roadway network exists the possibility that drivers wishing to

avoid paying the toll will divert onto other netolled roadway facilities generally, city streets.

Additional trdfic on city streets can create newly congested areas, increase crashes, and negatively

impact transit performance levels and bicycle and pedestrian travel times on the impacted roadways.

Diversion can also impact projected revenue collection from priaetlities, and can thus impact overall

available revenue for implementing other priority projects. Traffic diversion was one of the concerns
SELINB&&4SR Ay (KS 2{¢/ Q& [/ 2YLINBKSyargsS ¢2ttAay3d {idz

Careful selection of the locations for assessing the taliii€al to avoid traffic diversion. For example,
placing toll collection locations beyond a major freeway exit to a major destination such as the CBD
allows the motorist to exit before paying the toll and divert to the arterial and collector street n&twor
Likewise, it is important to recognize facilities parallel to tolled facilities. Motorists can useeihech

facilities to travel the same general corridor while avoiding tolls. In such a case, it may be prudent to toll
both parallel facilities to redee diversion.

ys Department of Transportation. Refocus, Reform, Renew: A New Transportation Approach for America, 2008.
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2.9 Equity

Equity is a major issue when considering tolling. Any pricing initiative will have less proportional effect
on uppermiddle and higheincome bracket people than on Iemiddle and lowincome bracket people,
although those on highaéncome brackets tend to travel the most. Additional transportation costs must
be considered. Program design should minimize impacts on lomeeme brackets without creating a
reverse discrimination situation for higher brackets.

Variable pricing offers good starting point to provide the ability of lower income brackets to shift time
and arrange their schedules to travel at lowsiced time periods. Strong consideration should be given
to ensure that the peak period is designed to be as narrow as pesgith adequate shoulder periods
before and after the peak to minimize the pricing impacts of the toll.

WSDOT has conducted focus groups with-lmeome populations for the SE67 project. The low
income participants reported the travel time savings fpaying into a HOT lane are worthwhile
expenditures.

Another consideration would be the consistency of these time differentials to trip patterns to ensure

that shoulder and peak periods are not unified across the region. Unification of time periods for
charging may appear logical from a consistency and stakeholder understanding perspective, but unified
price shifts will trap drivers as they commute along the various facilities. As they consume time driving
to the first destination time will elapse and pgress into the next higher cost periad they proceed

As a result, drivers may pay more and lose the incentive of the variable priced toll facilities. Therefore, a
time-shifted, variable toll plan should be investigated to stagger crossover times mlaltigle facilities

to avoid an inequitable situation for low and other income brackets.

Therewould need to be a high degree of caution before considering any sort of inbased discount.
Factors such as average income may need to balance againbt fiaroime; otherwise, paitime

workers in a highincome family would be eligible. In addition, any discount, and how the program will
be administered, verified, and enforced so as not to become inequitable in itself, will need to be
defined. It is likelyo be more beneficial to design the scheme to better target by time and location.

To appropriately set charges, it would be useful to have data on travel patterns of differert socio
economic groups by purpose, so that the social impacts of any prop@sataguately assessed and
tolling schedules adjusted to balance strategic needs with concerns over social impact as appropriate.

Lastly, special cases must be considered for disabled parking permit holders, and other special needs
categories. Minimum diszints and exemptions will be more equitable in the long term, but these
categories should be addressed. One consideration may be a monthly allotment of trips as a minimum
supply that can be used or set to expire in the following month. For example, @iestiigscounted

citizen may receive a monthly allotment of five free trips. These would be the first five trips for the
month. After this allotment, he/she would pay for any remaining trips that month.

2.10 Public Outreach

Becausevariable tollings new tomany people, anthe concept of tolling isften met with concern,
significant public outreach will be necessary to explain how it connects to investment in transportation
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infrastructure. Previous efforts to fund and develop transportation projects irPihget Sound region
have demonstrated the importance of communication.

A public involvement process should be representative, open, and transparent; it should provide
information to the public and stakeholders so that they can make an informed decisidrit, should
encourage and accommodate public comments.

Achieving political support will depend on understanding public acceptance barriers and making a
convincing case for variable tolling. The problem and proposed solution must be stated through open,
frequent, and effective communication methods. Global examples exist; however, the best example may
be a comparison with London.

LF {SFGGtS 6SNB (G2 O2yaARSNII G2fftAy3 O2yOSLIi aAy

public outreach progam. Public transit mode share in London is substantially higher than in Seattle.
This means promoting the positive results of pricing, such as reduced congestion, the investment
program, and ways to minimize charges by changing time of travel and mdesghairing, and
consolidating trips. Tolling should not be presented to the public as a -stiamé option. Rather, it
aK2dzZ R 0S LINBaSydidSR a 2yS LRtAOe fAaSNYylFGAGS
tolling in the context of other ojons to reduce GHG emissions, reduce congestion, raise revenue, etc.

c
No

2.11 Complementary Policy Changes

In addition to reducing GHG emissions, one of the City of Seattle interests in tolling is the ability to raise
revenue to support transit and transportati priorities To encourage motorists to change their

demand for transportation services, tolling can be coupled with complementary measures such as
parking policies. Although one of the PSRC Destination 2030 tolling concepts analyzed area pricing and
parking, it was primarily focused on pricing surcharges. However, these surcharges were not analyzed in
conjunction with the implementation of other concepts like HOT lanes or freeway network tolling.

Onstreet parking is often encouraged by downtown merclswho want nearby parking for their
customers for shorterm retail stops. Parking rates and penalties for violating time limits encourage
high turnover of these spaces. Thisaind-out parking can also create friction for through traffic on the
street, tSNB 6 &8 NB RdzOA y 3 -carridity) capacityBrihe Saine ik, it €ah &lso be used to
enhance safety by slowing traffic flow as a form of traffic calming.

Off-street parking is intended for employeessitors,andresidents of an urban are@ff-street parking

is often privately owned and operated, particularly in residential and office applications. However, many
municipalities control large amounts of effreet parking and therefore can control parking rates and
perhaps influence demand fgarking via pricing strategies. Some cities providetiea parking

availability information for travelers to direct them to available parking quickly to reduce time spent
driving on the street system searching for available parkdegttle is currenyl developing its own

electronic parking guidance system.

Parking payment systems astsochangingTheparking system at the Orlando International Airport
accepts both the SunPass ané&ss transponders in use on toll facilities in the state of Flandia

billing for parking is handled through those existing accounts. Similar measures could be introduced in
Seattle with transponders used for pricing projects.
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Parking policies are not just fatCBD. Suburban areas can also have more sophisticateshgpaddicies

as a support measure for congestion management. In Westchester County, New York, planners are

examining ways to redevelop existing office parks with excess parking into new housing, some of it for
moderate income families. According to a May 2008,New York Timeés NIi A Of S &/ 2dz R t I NJ .
.8502YS G(KS bSEG [ABAYy3 { LI OSKé AGawAOKINR l&Ylys |y
study, said there were two big reasons he thought the plan would work. To start with, office parks are

typically created with more parking than they need to meet standard zoning requirements. Additionally,

the complexes are often built in camplike settings, with room for more constructiorin this case,

ySé6 NBAARSYGAIFIf O0dzAf RAYy3adé

The Puget Sound regionay consider reviewing policies around existing office parks, particularly in the
proposed area charging/parking policy locations, to determine whether impediments exist to allowing
existing parking to be converted to housing by office park owners. ®bid potentially reduce the

need for commuting for office park employees who wish to live adjacent to their workplace.

Attractive and safe streets appeal to people who commute by bicycle, by public transportation, or as a
pedestrian. Street furniture, puiz art, bus pull outs, bus shelters, ré@he bus arrival information, and

good lighting are design aspects that cities can incorporate into street design to encourage alternatives

to the SOV. Additionally, street calming techniques such as use of mopmanlanes, on street bicycle

lanessuch as those being introduced in New York City,emathcareful use obn-street angle parking
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setting.
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downtown area encourage bus use rather than private vehicle use for short trips within the downtown

core. In addition, employesponsored bus passes, in lieuppbviding free or reduced parking, offer

another incentive to use transit. Making it easy to transfer from one public transportation mode to the

next is also important. However, it is important to ensure that there is no encouragement of mode shift

from walking and cycling to public transit and for public transit fare pricing to reflect peak ape aitf

demand, so buses do not operate heavily underutilized ape#k times.

All of these potential measures must be viewed in the larger context of owdjalttives that the City is
trying to achieve. It is unlikely that any of these as staluhe measures will achieve the success the
City desires, but some or all of such measures in conjunction with a pricing program may further the
goal of reducing GHGrassions.
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Chapter 3.Assessment oRegional Tolling Concepts

This section describes tolling concepts currently being tested in the region. In assessing them against
{SIHGaGtSQa G2ttAy3 AyGSNBadaz AG NBOZeelopTaskexd OKI y IS
6, which appears later in this chapter, a number of regional tolling efforts were analyzed to determine

K2¢g G(GKSe& YSSG {SIiddGftSQa Gz2ftftAy3a AyGSNBaildaod

3.1 Regional Tolling Concepts

3.1.1 Puget Sound Regional Council (PS&Dgstination 2030

Destination 2030 is the update of the transportation element of the Transportation 2040 Regional Plan.
As part of Destination 2030, PSpttnered withwwSDOTh 2008 to develop and tesive tolling
concepts. All concepts were tested against the time horizons db 20 2030; they represent an
evolution of tolling from smatécale to largescale concepts:

A HOT lanes

A Selected facilities

A Freeway network tolling
A Full network tolling

The exception to the evolution is the area pricing/parking concept that focuses eogaaphic area
rather than specific roadway facilities.

In 2009 PSRC studied application of these scenarios in 5 Regional Transportation Plan alternatives.
HOT Lanes

HOT lanes use HOV lanes as their foundation. HOT lanes use available vehicle captiditfylanes or
generatpurpose lanes to accommodate SOV drivers willing to pay a fee to use the HOV lane.

Figure3-1: HOT Lane Concept

HOT lane pricing can be static or dynamime price all day or varidd throughout the day based on
HOT lane congestion level.
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HOT lanes have recently been initiated in the Seattle metropolitan area as a pilot project onlbé SR

facility. According to an August 31, 20@8rade Magazine NIi A Ot S G2 2 dzf R ( 2¢dnNIt T oA G2él
GAY GKS {SIFGdGtS FNBIFIZ 1T he flyS NridSa KAG GKSANI Y
The average daily toll is about $1. Most feedback is that people are very happy to have paid the extra
Y2ySe gKSy KS eethdbBe oRGWOIKISHNG Nadk Hallenbesk, a traffic expert at the

' YADSNRBEAGE 2Avbre detadedanalydisio? tiled®R167 HOT lanes can be found at
http://lwww.wsdot.wa.gov/Projects/SR167/ValleyFreewayCorridorPlan/hotlanes.htm.

Two HOT lane conceptvere discusseith the 2008 PSRC analy€i®ncept 1A, a onkane network as

shown inFigure3-1 with exemptions for 3+ HOVSs, vanpools, and transit; and Concept 1Bjareo

network with exemptions for 2+ HOVsnpools, and transit. In both, HOT lanes would operate 24 hours
per day/7 days per week and would be dynamically priced, with a goal to obtain adequate transit speeds
and reliability.

The twalane HOT networlwvasnot tested as part othe 2008analysis beause it entailed significant
facility expansion and left key facilities with only one genprapose lane if the expansion was not
completed. However, a variation of the tdane HOT network including roadway expansion and-HOT
to-HOT connectionwere studied by PSRC in their 2009 Transportation 2040 Study, Alternative 2

Selected Facility Tolling

Figure3-2 presents a concept where toll collection occurs only on selected facilities. The facilities
include portians of 15, SR 167;405 HOV converted to HOT, teversible lanes converted to HOT, and
full tolling of the 90 and SR 520 bridges. In this concept, HOV 3+ and transit are exempt from tolls.
Dynamically priced tolls are collected 24 hours per day/7 daysveek.

Figure3-2: Selected Facility Tolling

tKSasS aStSOUSR FrOAftAGASA INB az2yvy$S 2F GKS yYzad Oz
roadway network. This concept focuses on reducinggestion and emissions, increasing vehicle
throughput, and generating revenue for infrastructure investments. The objective for lane performance

speed would be 45 mph and to obtain adequate transit speeds and reliability.
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Area Pricing/Parking Charges

Tht, O2y OSLIi F20dzaSR 2y &St SOGSR al OA@AGe OSyGSNae
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evolved into the analysis of a variable parkéugcharge applied to all parking within the zon€ke

objective of this concept is to minimize the total cost of travel imposed by conge$tiocks would be

exempt from parking charges.
Figure3-3 shows the anes.

Figure3-3: Area Pricing/Parking Charges Concept

£ i

Freeway System Tolling

This concept tolls all existing limited access roadways located within the Urban Growth Area, as
illustrated inFigure3-4. Tolls are applied to all vehicles (except transit) using the freeway. Dynamically
priced tolls are collected 24 hours per day/7 days per week.

Objectives include minimizing systemide user costs and, while mininmzgi diversion costs, obtaining
adequate transit speeds and reliability.

Figure3-4: Freeway System Tolling
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Full System Tolling

This concept assumes tolling on all freeways and major arterials within tfen@rowth Area, as
illustrated inFigure3-5. Tolls are applied to all vehicles using the freeway, except transit vehicles, which
travel for free. Tolls are collected 7 days per week most hours per day, witlsrifght and are

dynamically priced with different rates on the weekefidhe intent of this concept is to reduce

congestion and travel time costs by optimizing toll rates and generating revenue to support additional
infrastructure investment.

Figure3-5: Full System Tolling Concept

3.1.2 SR520

WSDOT, the Washington State Transportation Commission, and the PSRC are evaluating scenarios for
tolling the SR 520 bridge to provide funds to replace the existing bimigeide incentives for transit

and carpooling, and consider variable tolling as a way to reduce congestion. Four scenarios were initially
considered in analysis conducted in summer 2008:

A Start tolling the new 52@ridgein 2016

A Start tolling SR 520 in 2010

A Start tolling the new 520 and thedD bridge in 2016

A Start tolling SR 520 in 2010 and tH&0l bridge in 2016.

Scenarios were modeled to estimate changes in travel demand and revenue #isedhe initial
modeling assessment, five new scenarios wameelopedfor consideration A final reportfrom January
2009is availableat http://www.build520.org/choices.htm.

More information onthe Urban Partnership agreement and related legislation can be found in Appendix
B.

3.2  Seattle Urban Mobility Plarand &ntral Waterfront Process
ThePSRC Mod#&asalso used to assess additional scenarios related to a planning effort to replace the
Alaskan Way Viaduct
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waterfront; it is also one of two nortisouth limitedaccess highways through the city. The Viaduct was

damaged in the 2001 Nisqually earthquake and is vulnerable to subsequent earthquake damage, likely
requiring closure by the State of Washington in the ewfrfuture seismic activities.

The Urban Mobility Plan (UMP) was a response by the City of Seattle to replace the damaged Viaduct,
with enhanced transit service and street and highway improsets that move people and goods; it
expandedhe analysis beyad the vehicle carrying capacity of the-8®Rcorridor. The Urban Mobility

Plan approach was analyzed through theAgéency (City of Seattle, Washington State and King County)
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Tolling Analysis for the Sdtle Urban Mobility Plan/Central Waterfront Process

Asdescribed in sectio.1.1, PSR@odeled tolling scenarios in 2008 to identify travel behavior impacts
on existing roadways. The UMP/Central Waterfront Process analyzed the results of these sdenario
see how they would impact vehicle and transit access to and through downtown Seattle.

The results showed that the fudystem and freeway system tolling networks (p. @0uld have the
potential to contribute to UMP/Central Waterfront traffic rediien and revenue goals. The
UMP/Central Waterfront team was dissatisfied with the results of the cordon toll analysis, which,
without tolls on 5 or other area freeways, did not show the potential to perform satisfactorily in
reducing traffic or generatig toll revenue to pay for other transit service and roadway improvements.
The team also concluded that the cordon tested would need to be adjusted to reduce diversion to |
and arterial streets to the east obl

TheUMP/Central Waterfront Procesmdertook analysis of another cordon tolling approach, this time

including both45 and SR 99 and affecting all trips through the central part of Seattle. This cordon

analysis assumed that all inbound trips crossing the cordon would be charged a tolbrdtm c

boundary was from Lake Washington to®R and from the Ship Canal south to Atlantic Street

(excluding the Uptown neighborhood). The analysis also assumed tollirf@0cemid SR 520, consistent

with concepts for tolling these facilities with the SPO Project. Differential tolls were assumed: travel

on 5 would be costlier than S89, which would be&ostlier than surface street3he 15 toll was

assumed to be $3.00. The analysis showed that this scenario would have the potential to redalee vehi
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Recommendations for Future Analysis of Tolling related to the Alaskan Way Viaduct and Center City:

At the conclusion of th&JMP/Central Waterfront Procesthe tri-agency panel recommended to move

forward with a bored tunnel. Many of the transit investments studied in the UMP process were not

included in the final package. It is anticipated that tolling the bored tunnel will be studied to raise
revenue for theLINBE 2 SOl @ | 2yaraisSyid sAGK {SIHGlfSQa Ay(iSNB3
be tolled, the analysis should include:

e Systematic Tolling: both3 and the Alaskan Way tunnel should be tolled to reduce diversion.

The analysis that was alreadone for the UMP/Central Waterfront Process, including a cordon
charge; can be taken into consideration to minimize diversion to City streets.
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e Funding transit with toll revenues: a portion of net operating revenue should be allocated to
funding transit;even if it means a longer payback for construction of the tunnel.

e Variable Tolling: Establish a variable toll rate, either truly variable in response to congestion or
predictably variable, to reduce GHG emissions through mode shift, reduced trayeéfrey,
and better fuel efficiency due to congestion relief.

It is anticipated that including these assumptions would result in:
e Less peak period VMT and reduced GHG emissions
e Less auto traffic diversion onto City streets
e Better regional access and motyi

3.3 PSR®odeling Summary Results

PSRC used a conventional strategic approach to assess various tolling concepts. P&Rosk
developed elasticity of demand curves from survey work and pilot field trials of tolling charges. This
work produced olling tables and levels that assessed the impacts of various tolling approaches in the
region.

These tolling tables reported higher than average personal costs (APCs) and lowevetege
marginal social costs (MSCs), the cost of an individual trggrar vehicle tripsThis is not surprising as
most people in surveys state their own time impacts and costs while understating their congestion
impact on othersNational and international tests and surveys also reflect this patteigure3-6
illustrates the differences.

Figure3-6: Differences of MSC and APC on Travel Demand

Marginal Social Cost

Price Average Personal Cost

Congestion
Charge

Diffarential

L P N Typical Tolling Charge

Toll Demand
Charge

Flow

The impact of tollingatesusedby PSR that charging by MS@ther than the toll rates assumed

would increase revenue, average spegasd decreas®&MT, and vehicle hours of travel (VHT) reported

in the table (and reduce MSC itself significantly). MSC would charge higher tolls and suppress more trips
to optimize the network or selected facilities forgs of the highest value. Lower value trip individuals

would shift to lowerpriced time periods, shift modes, consolidate or trip chain, carpool, or simply not
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make the trip. MSC would therefore increase traffic speeds due to less traffic on the roadrkdtwo
would also result in a greater reduction of VMT and VHT statistics in the model runs.

Further work to include MSC pricing would improve the results indicated in the following tables. Values
shown are indicative, but in considering MSC, would bidewstated.Taking the data as presented,
however, provides a good comparison of various options modeled and provides insights into further
analysis.

Table3-1, Table3-2, and Table3-3 provide summary level results from the PSRC tolling concept
modeling.

Table3-1: Destination 2030 Tolling Concepidodelling Summary Results

~ Additional Average SO Average **  Average **

VMT per  VHT

Concept Revenue Toll * per | Freeway Spee: Arterial Speel capita  (millions)
($ lyear) Mile ($) (mph) (mph) P
Baseline 0 N/A 40.3 30.9 24.1 3.279
HOT Oned.ane | $79 million 0.29 40.3 30.6 24.3 3.309
AreaPricing | ¢104 milion | N/A 40.3 30.9 241 | 3277
Parking Charges ' ' ' '
Selected Facilitie] $95 million 0.38 40.6 30.8 24.1 3.280
Freeway System{ $1.9 billion 0.39 51.0 29.9 22.7 3.026
Full System $6.1 billion 0.40 53.1 33.1 21.7 2.747
* In PM peak period
** Daily
Table3-2: PSR olling Concepts Findings
Concept ‘ Finding
HOT Ond.ane ¢ Improves efficiency of HOV lanes in peak periods
Area Pricing?arking e Parking management probably best used as a demand
Management management tool in conjunction with other stegjies(as studied
by PSRC, not true area pricing)
Selected Facilities Tolling e Opportunity to help finance select investments
¢ Localized speed and reliability improvements
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Freeway System Tolling e Sizable speed and reliability improvement
¢ Creates opportunit for faster transit service
e Potential for management of vehicle usé\T)

e Creates some increased need for arterial solutions to minimize
diversion

e Considerable benefits for trucks

Full System Tolling ¢ Very significant speed and reliability improvement

o Creates larger transit opportunity from faster travel times and
higher modeshift

¢ Sizable potential for management of vehicle ugi¥)

¢ Large benefits for trucks

¢ Substantial revenue opportunity (importance of reinvesting the
revenues)
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Table3-3: Detailed Tolling Conceptlodeling Results

2006 2020 2020 2020 2020 2020 2020 2020 2040
Base Year Baseline Area Ubiquitous Freeway Only HOT1 Select Fac-a SelectFac-b Baseline
Charge Re-Run Ramsey AWY toll no AWY toll
VYMT AM 14,921,806 17,016,924 16,978,274 14,370,321 15821818 17,080,390 16,957,660 16,996,144 18,913,040
MD 29,593,178 34 425772 34,334,136 28443636 31,996,372 34,753,820 34 449,872 34,501,972 39,821,984
PM 19,264,398 22,518,028 22,537,812 19,596,212 20,996,232 22,602,738 22418,942 22,436,990 25,493,230
EV 14,029,206 16,630,558 16,618,700 15,634,177 15,843 367 16,686,891 16,655,787 16,659,076 19,359,824
NT 7559408 9,390,058 9,424 551 12,170,340 9,627,369 9,600,822 9,576,582 9,549,259 12,189,087
Daily 85,367,996 99,981,340 99,893,473 90,214,686 94,285,158 100,724 661 100,058,843 100,143 441 115,777,165
VYMT freeway 36,968,389 42,461,683 42427859 32,016,239 34,154 069 43329445 42,658,886 42,770,944 46,201,924
arterial 37,355,014 44 308,435 44,262,092  45249,058 47,034,106 44 152,136 44,182,844 44,154,702 53,827,627
connector 11,044,831 13,211,336 13,203,783 12,949,533 13,097,125 13,243,136 13,217,356 13,218,083 15,748,127
TOTAL 85,368,234 99,981,454 99,893,733 90,214,829 94,285,299 100,724 717 100,059,085 100,143,729 115777 678
VHT AM 456523 545,868 543 405 425,605 492,078 543,341 540,123 542,369 651,684
MD 884 665 1,068,675 1,064,641 857,739 982435 1,074,115 1,065,622 1,067,622 1,323,075
PM 691546 924,316 928,312 677,432 827,033 945 642 924 469 925,313 1,299,938
EV 408,810 508,103 507,697 474,263 485665 511,920 510,740 510,722 652,815
NT 183,597 232,112 233,241 312,099 239,246 234 600 235,070 234,221 320,782
Daily 2,625,141 3,279,075 3,277,295 2,747 139 3,026 457 3,309,618 3,276,024 3,280,247 4,248,294
VHT freeways 841,032 1,054,448 1,053,662 603,118 669,488 1,074,401 1,050,021 1,054,686 1,335,189
arterials 1123182 1,432,719 1.432,214 1,367 518 1,571,988 1441402 1,433,769 1.433,271 1,951,948
connectors 660,930 791,907 791,422 776,506 784 986 793,816 792,238 792,294 961,167
TOTAL 2625143 3,279,074 3,277,298 2747141 3,026,462 3,309,618 3,276,028 3,280,250 4,248,304
Delay AM 56,932 84,737 83403 17,922 49,284 81,999 80,880 82,281 127,312
{veh-hrs)  MD 77344 118,634 117,022 18451 65,014 119,011 115,972 117,022 198,108
PM 166,129 303,747 307,178 108,917 227,766 323,144 306,269 306,807 580,683
EV 34719 60,216 60,070 29,201 44,094 62,784 61,879 61,877 117,520
NT 3,193 7,032 7.317 10,787 3,698 5,683 6,391 6,197 21,989
Daily 338317 574,366 574,991 185,279 389,855 592,621 571,391 574,184 1,045,613
Delay freeways 216 504 336,235 336,041 59435 89,443 341,796 329,297 331,557 553,003
{veh-hrs)  arterials 121,816 238,135 238,953 125,844 300,412 250,829 242,097 242,629 492,614
connectors 0 0 0 0 0 0 0 0 0
TOTAL 574,369 574,994 185,279 389,856 592,625 571,394 574,186 1,045,617
Avg Speed  AM 327 312 212 338 322 314 314 313 290
MD 335 322 322 332 326 324 323 323 301
PM 279 244 243 289 254 239 243 242 196
EV 343 327 32T 33.0 326 326 326 326 297
NT 412 405 404 39.0 40.2 409 407 408 38.0
Daily 325 305 305 328 312 304 305 305 273
Avg Speed freeways 440 403 40.3 531 51.0 403 406 406 346
arterials 333 30.9 309 331 299 30.6 30.8 308 276
connectors 16.7 16.7 16.7 16.7 16.7 16.7 16.7 16.7 164
TOTAL 325 305 305 328 312 304 305 305 273
Person Trips work/col 2,252,699 2,766,985 2,766,949 2,766,681 2,766,940 2,766,982 2,767,041 2,767,036 3477726
| Trips - no schenon-work 10675477 13,163,216 13,163,218 13,163,214 13163213 13,163,223 13,163,221 13,163,221 16,850,237
TOTAL 12,828,176 15,930,201 15,930,168 15,929,895 15930,153 15,930,206 15,930,262 15,930,257 20,327,964
Mode Shares SOV 80.2% 78.6% 78.4% 73.3% 772% 79.0% 78.7% 78.7% 76.8%
1BW - no colleg Carpool 72% 7.3% 7.3% 9.1% 7.4% 6.9% T1% 7.1% 74%
Transit 79% 8.6% 11.8% 8.6% 8.7% 8.7% 9.3%
- Transit-w: 6.5% 7.29 9.6% 7.2% 7.3% 7.2% 7.8%
- Transit-at 15% 14% 2.2% 1.4% 1.4% 1.4% 1
Bike 16% 1.8% 21% 1.8% 1.8% 1.8% 2.2%
Walk 3.1% 3.6% 37% 3.6% 3.6% 3.6% 4.3%
Mode Shares SOV 45.8% 45.4% 45.3% 44 6% 451% 455% 45.4% 45.4% 44 7%
(Non Work) Carpool 44.6% 44 3% 44 4% 44 7% 44 4% 44 2% 44 3% 44 3% 44 1%
Transit 1.9% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0%
Bike 1.0% 1.0% 1.0% 1.1% 1.1% 1.0% 1.0% 1.0% 1.1%
Walk 6.7% 7.2% 7.2% 76% 7.5% 7.2% 7.2% 7.2% 8.1%
Mode Shares SOV 51.5% 50.9% 50.8% 49.3% 504% 51.1% 50.9% 51.0% 50.0%
| Trips - no schcCarpool 38.4% 38.2% 38.2% 38.8% 382% 38.1% 38.1% 38.1% 38.0%
Transit 2.9% 3.1% 3.1% 3.7% 3.3% 3.1% 3.1% 3.1% 3.3%
Bike 1.1% 1.2% 1.2% 1.3% 1.2% 1.2% 1.2% 1.2% 1.3%
Walk 6.1% 6.6% 6.7% 7.0% 6.8% 6.6% 6.6% 6.6% 7.5%
Note: The VHT, delay, and resulting implied speed calculations or the "Modified VDF {1}" runs refiect the modifications to the VDFs

Notes forTable3-3 above:
This table is pudld from a PSRC technical rep@efinitions of terminology:
1. 2020 Baseline is 2020 projections withtoting except the Tacoma Narrows Bridge
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2020 Area Charge represents the Area Pricing/Parking Charges concept

Ubiquitous ReRun represents the Full System Tolling concept

Freeway Only Ramsey represents the Freeway Network Tolling concept

HOT 1 representdie I-lane HOT concept

Select Fac a AWV toll represents the tolling of SR 81),405 HOT lanesbIHOT lanes, and a toll
on the Alaskan Way Viaduct segment

7. Select Fac b no AWV toll represents the Selected Facilities Tolling concept with tollirg20f BR
90, 405 HOT lanes5IHOT lanes

ook wN

3.3.1 Assessment of PSRC Modeling Results

Table3-3 suggests that ondéane HOT lanes offer the lowest performance option, while full system
tolling offers the highest. As one mew down the concept list, freeway system tolling ranks second,
while selected facilities tolling ranks third when considering additional revenue generated, average
speed, and VMT and VHT reduction parameters. The scale of difference in both freewaytsiistgm
and full system tolling makes them clear considerations for the reddetter results come from
increasng thescope ofthe tolling system

Some data imable3-3 suggests that HOT lanes perform poorlyin comparing the 2020 base data,
HOT1 lanes cause greater delays, and selected facility tolling performs roughly the aaheling
anomalies may cause these seemingly inexplicable re&ixtga capacity indicated by both options
appears inconsistent ith these results against the same base case. Nonetheless1hp®formance
overall appears consistent with other HOT lane performalidauilds support for the need to include 2
HOT lanes in order to improve performance.

Parking charges, or in this eashe surrogate for CBD cordon charging, perform quite well against
selected facilities and HOT lane tolling. The degree of difference is surprising in that it would have been
expected to have a greater impact than is presented. In global testing, mgdehid implementations,

a suppression of 20 to 22 percent of traffic has been found with the charges currently in place in London
and Stockholm. These modeling results raise questions as they show better performance in revenue, but
poorer performance in ip suppression, VMT, and VHT. This may reflect significant localized benefits
that are minimal at a regional level.

The key from this data is that it should now be refiteRefinement should include a combination of
HOT lanes, selected facilities toffirand parking charges. As this was not modeled, it is difficult to
extrapolate the net impact of these options integrated into an approach that may increase total trip or
end-to-end trip costs. Such a combined increase in the-tereind trip would creategreater diversion,
suppression of traffic, and modal switch. These effects would logically provide an overall increase in
benefits. Additionally, it would provide a scenario that affects drivers along the entire route to change
driving behavior.

It would also impact land use, as higher transportation costs would neutralize longer trips that are now
desirable due to lower land and housing co3tsis alone would shift behavior to live closer to job
markets for easier access. From an environmental policgpeetive, this would reduce GHG and

support public transportation ridership. While these options individually fall below freeway system

please note: PSRC did subsequently develop and model alternatives that combined tolling strategies with other capital
investments and dema management techniques as part of the Transportation 2040 alternatives analysis. This alternative
developing and testing occurred outside the timeline of this study.
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tolling and full system tolling, when combined and integrated, they may provide the same or better
effects than suggeet in the tables above. Again, this should be done in consideration of the MSC of the
trips.

Likewise, selected facilities tolling, freeway system tolling, and full system tolling shostiddbedwith
parking charges based on indicated performanceallpcahese couldvork together to provide an

effective tolling strategyhat shiftsa greater number of drivers to more efficient transportation modes.
This may also be used as a strategy to charge a lower amount to through trips in the region while
chargng higher tolls to trips terminating in the CBD. This would increase revenue, reduce demand, and
increase speeds for economic benefits to freight and the region as a whole. The CBD would see fewer
private car trips and greater use of public transportatéord cycling as a result.

3.3.2 Recommended Changes to Current PSRC Tolling Concepts under Study

Based on the previous sections, there are three recommended changes to the concepts préisanted

Y& LINBRdzZOS 06S3GGSNI 2JFSNI f fereshHlesefare partiallg addfesSseds { S+ G G ¢
above, but are presented here tarify suggestionfor follow-up modeling and work to be performed.

These recommendations should be considered in the overall process.

Recommendation 1

HOT lansshould be evaluateds both onéane and twelane tolling. Ondane HOT facilities focus
primarily on private car usetbat pay and get a benefit from travel time savings. Trucks and public
transportation vehicles are typically excluded due to safety issues and the neeastomultiple lanes.
DuaHane or twelane HOT facilities, however, can consider-siid trucks (5to 7.5ton trucks) and

public transportation vehicles. While heavy trucks (12 ton and above) are excluded, they will benefit in
less traffic due to the sfi of mid-size and small commercial vehicles paying to use the toll lane. This will
increase revenue (use of variable pricing is assumed) and provide economic benefit to the service and
delivery sectors of the economy. Because small andsiziel trucks ar used extensively for local service
and delivery,twef  yS 1 h¢ FlL OAfAGASE g2dZ R YSSO {SradftsSqQa 3
conditions. Additionally, public transportation would benefit without negatively impacting private car
usersthat could pasghese vehicles in a twiane facility.

Recommendation 2

Selected facility tolling should be combined with HOT (one and two lanes) tolling and parking charges as
a special case for assessment. These three concepts independently provide.b&hefitcomlined,

they could provide equal or greater benefits in terms of revenue, time savings, and VMT and VHT
reductions. Integrating these three components could pro\Baattlewith a shortterm solution that

could be expanded to freeway tolling and ultimatdlyl] system tolling. These measures may work

together to produce an overall benefit to both private and public transportatfaditionally, freight
movement would benefit to a degree with these combined cases.

Recommendation 3

Selected facility tollingireeway system tolling, and full system tolling should be modeled and assessed

in combination with parking charges. All three of these conditions can logically exist with parking

charges¢ KS ySG NBadzZ G Y& LINPOARS ¢tivee SGGSNI adySNBe (z
t SNF2NXIyOS 2F GKS t{w/ O02yOSLIia Ia YSIadzeSR | 3 A
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Table KeyHigh/Very High ,orLowNVayLowNBY K2g (2fftAy3a O02yO0OSLIia YSSG {SradtsSQa

#1A¢ HOT Lane
Network
(3+ HOV Exemption)

SR520
Tolling
Analysis

#2 ¢ Selected
Facility Tollingg
No AWV Toll

Selected Facility
Tolling +
Downtown Cordon

#3 ¢ Area
Pricing/Parking
Charges

#1B¢ HOT Lane
Network

#5 ¢ Full Network
Tolling

SelectedFacility
Tolling + AWV Tol

#4 ¢ Freeway

Baseline Network Tolling

Seattle Interests
4-County Region

HOV System

Transit operations should be
considered part of operating the
facility, as toll revenue could
provide a steady and sustainiab
revenue source for subsidizing
transit, and transit can provide a
reliable alternative to driving on
the facility. Toll revenue should
also be used to provide
maintenance and operations of
the tolled facility.

generation on
selected facilities
and the impact of
revenue from the
AWV toll indicated
by PSRC model run
places this in the
highly likely
category. Shifts to
public
transportation
would generate
revenues for public
transportation
operations to make
them more

on selected facilities
and the impact of
revenue from the
AWV toll indicated
by PSRC runs places
this inthe highly
likely category.
Shifts to Public
Transport would
generate revenues
for Public Transport
Operations to make
them more
sustainable
operations.

some revenue

considerable
revenue potential

Reduce GHG emissions No Impact VERY LOW: LOW: VMT and GHG | LOW: VMT and GHG HIGH: Impact of HIGH: Impact of Area pricing:LOW¢ HIGH: Greatest VMT
Set toll rates to encourage mode Modest emissions increase as | emissionsicrease as variable tolling by | variable tolling by Some effect on and emission
change to HOV, transit, or more improvement in | slight disincentive to slight disincentive to location, time of location, time of day | demand will reduce reductions. Could
fuel eficient vehicles fuel carpool with 2+ carpool, with 2+ day and and externalities GHG emissions approximate a VMT
consumption carpools having to pay, carpools having to pay, externalities (e.g. (e.g. vehicle tax to replace gas tax
and people traveled and people traveled vehicle emissions | emissions category | Parking charges: VER
further to access the | further to access the category of vehicle | of vehicle engine) LOWCc¢ Modest effect
freeway freeway engine) would would result in on demand, little
result in greater greater suppression | effect on congestion
suppression of trips| of trips in highest
in highest emission | emission categories
categories and and provide business
provide a business | case to shift to
case to shift to higher trip efficiency
higher trip and more energy
efficiency and more| efficient vehicles.
energy efficient International
vehicles. evidence supports
International these findings in
evidence supports | Germany and
these findings in Austria.
Germany and
Austria.
Fund transit as part of ongoing | No Impact VERY LOW LOW: Revenues very | LOW: Revenues very HIGH: Creates HIGH: Creates highe| LOWMEDIUM: MEDIUMHIGH: HIGH: Significant
maintenance and operations modest modest higher revenue revenue generation | Potential to raise Should be revenue potential
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Seattle Interests

Baseline

SR520
Tolling
Analysis

#1Ac HOT Lane
Network

(3+ HOV Exemption)

4-County Region

HOV System

#1Bc HOT Lane
Network

#2 ¢ Selected
Facility Tollingg
No AWV Toll

SelectedFacility
Tolling + AWV Tol

Selected Facility
Tolling +
Downtown Cordon

#3 ¢ Area
Pricing/Parking
Charges

#4 ¢ Freeway
Network Tolling

#5 ¢ Full Network
Tolling

sustainable.
Systematic implementation No Impact Cf - HIGH: Staged HIGH: Systematic | HIGH: Systematic MEDIUM: Depends on HIGH: Staged LOW: Needs other
Tolling plans should be develope 90 tolled at the implementation and progressive and progessive scope of parking implementation stages first before this
and implemented throughout the same time as possible and approach would be | approach would be | charges, ownership of| possible can be implemented
region to maximize the use of the SR520 tolling equipment | installation of installation of parking, boundary
entire road network and balance installation over equipment at exts | equipment at exits | effects, and effects on
traffic on all roads; and to existing selected | and entrances and entrances along| land use.
minimize diversion from tolled to facilities is not along with gantry with gantry
un-tolled facilities. disruptive to peak | equipment above equipment above
hour traffic and road surface which | road surface which
can be performed | would be installed | would be installed in
late night thus in off-peak periods. | off-peak periods. Set
reducing impact Set up of up of distribution
on existing traffic. | distribution network and tag
network and tag distribution would
distribution would rely on existing and
rely on existing and | new oultlets for wide
new outlets for area distribution.
wide area
distribution.
Set variable tdks for different No Impact HIGH HIGH: Potential to | HIGH: Tolling HIGH: Tolling charge| LOW: May have somq HIGH: Potential to VERY HIGH: Potential
times of day vary tolls by charge rates would | rates would be set to| simple changes, but | vary tolls to vary tolls as much ag
location, time of be set to a fee a fee based on little opportunity to is efficient
day and oher based on existing | existing known data | vary tolls by location
factors such as known data and and objectives to
environmental objectives to adjust | adjust these on a
concerns in a these on a regular | regular basis.
given location. basis. Adjustment | Adjustment
equation should be | equation should be
set for flexibility to | set for flexibility to
reflect actual reflect actual
impacts, but overall | impacts, but overall
end-to-end trip end-to-end trip
should equal should equal
marginal social cost| marginal social cost
of trip. Should of trip. Should
establish charges | establish charges for
for peak and peak and slulder
shoulder periods to | periods to mitigate
mitigate dramatic dramatic shifts in
shifts in specific specific time blocks.
time blocks.
Throughput ofpeople and goods | No Impact LOW: Goods LOW: Prohibits heavy | LOW: Prohibits heavy LOW: May have MEDIUMHIGH: HIGH: Can significantly
vs. vehicles throughput freight (light freight (light modest effects on Much potential to relieve network wide
improves if commercial allowed) commercial allowed) demand, especially improve throughput | effects

39



Seattle Congestion Pricing Report

Chapter3

Tolling Considerations for Seattle

Seattle Interests

Improve transit and freight
reliability

Baseline

SR520
Tolling
Analysis

freight allowed
in lane in
addition to
added lanes for
EastWest
crossing.

#1Ac HOT Lane
Network
(3+ HOV Exemption)

4-County Region

HOV System
becausePSR@ssumed
would slow travel time
and transit and freight
would fill HOT lane,
not allowing GP to buy
in. However thatmay
be a reasonable
2dzi 02YS F2I
goals. Could be
Medium if HOT lane
concept expanded to
dual lanes for better
movement and
passing.

#1Bc HOT Lane
Network

because assumed it
would slow travel time
and transit and freight
would fill HOT lane,
not allowing GP to buy
in ¢ this may be a
reasonable outcome
F2NJ { SI Gt

q

N

#2 ¢ Selected
Facility Tollingg
No AWV Toll

SelectedFacility
Tolling + AWV Tol

Selected Facility
Tolling +
Downtown Cordon

#3 ¢ Area
Pricing/Parking
Charges

area charging, but
likely to ignore major
arterials

#4 ¢ Freeway
Network Tolling

and reliability for
goods and services,
but offset by some
local network
diversion

#5 ¢ Full Network
Tolling

Tolling plans are equitable and
just and offer reasonable
alternatives including improved
transit

HIGH: Potential to
charge according
to actual marginal
cost on congested
routes but such
marginal social
cost incorporated
may impact low
income workers.
Variable tolls by
time of day will
help mitigate this
impact by offering
a time shift to and
lower pricing to
drivers from low
income brackets.

HIGH: Potential to
charge according to
actual marginal cost]
on congested
routes but such
marginal social cost
incorporated may
impact low income
workers. Variable
tolls by time of day
will help mitigate
this impactby
offering a time shift
to and lower pricing
to drivers from low
income brackets.

HIGH: Potential to
charge according to
actual marginal cost
on congested routes
but such marginal
social cost
incorporated may
impact low income
workers. Variable
tolls by time of day
will help mitigate
this impact by
offering a time shift
to and lower pricing
to drivers from low
income brackets.

LOW: Area charging ig
a blunt tool, but
alternatives may exist
for others such as
private parking as part
of a residential or
office complex

HIGH: Potential to
charge close to
marginal cost on
individual links

HIGH: Can charge by
marginal cost, charging
less at off peak and
low demand. Transit
operations redesigned
to provide better
alternatives

Maintains economic health of the
region

No Impact

LOW: Enhances
network
utilization, but
low net impact
because bridge

is a

LOW: Enhances
network utilization.
Modest net impact as
time savings are low
for users and may

impact regional

LOW: Enhances
network utilization.
Modest net impact as
time savings are low
for users and may
impact regional

LOW: Localized
impacts, and may be
too blunt to target
marginal costs
effectively. May

discourage efficient

HIGH: Reduces
externalities of
emissions and
pollution by managing
congestion and vehicle
operating costs
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#1Ac HOT Lane

Network
) SRz (3+ HOV Exemption)  #1Bc HOT Lane #2¢ Selected SelectedFacility seledizel Py DG ATEE #4.c Freeway #5 ¢ Full Network
Seattle Interests Baseline Tolling Network Facility Tollingg Tolling + AWV Tol Tolling + Pricing/Parking Network Tollin Tollin
Analysis 4-County Region No AWV Toll g Downtown Cordon Charges g 9
HOV System
replacement. through trips. through trips. usage
Economic
benefit in user
time savings.
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Chapter 4.Conclusions and Next Steps

4.1 Conclusions

Congestion charging is emerging in major congestégsaitorldwide and has not been discontinued in a
city where it has started. It has been used to support a variety of policy purposes (demand reduction,
GHG emissions reduction, and revenue generation for transportation improvements).

This study provide&eattle with a good background on the structure and opportunities for tolling. It

helped Seattle establish its tolling interests and identified key elements of tolling to advocate for in
regional and state tolling efforts. Below are recommendations fotipalar elements that Seattle may

want to advance in future tolling analyses (at both a regional and municipal level).

4.2  Next Steps

As the City of Seattle considers next steps to implement variable tolling and use it to help reduce GHG
emissions, key aciites will include:

2
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Addressing legal constraints on the use of toll revenues to a corridor

Initiating simple and direct communications to the public on the current and future levels of
congestion to raise awareness of the problem and describe opportunities for improvements
through tolling and through a focus on moving people and goods

>\ >\ >\ >\

Collectively, thessteps will help guide the City of Seattle toward policy decisions that will reduce GHG
emissions, encourage economic vitality, equitably serve users, and support a sustainable transportation
system.

As described at the end of Chapter 3ving forward, itmay be worthwhile to incorporate the following
scenarios into future tolling model analyses:
e HOT lanes with-lane and 2ane options
e Selected facilityolling combined wittHOT lanes ¢land 2lane options)
e Selected facility tolling, freeway system togji and full system tolling in combination with
parking charges

4.3  EccPoint: A tolling alternative

Seattle may wish to further develop and study an alternative to tollimg;Ecepoint concept. Based on

prior work by Booz & Company in Hong Kong, the iafecarbon trading for individual transportation

needs was originally developed in 1998/99. In this concept, individual trips into or out of the tolling area

2N T 2yS 62dxd R DIBA PKARNASRY AVAB8&O2F OdaNNPo®e @ ¢ KS R
equivalent to dollars and cents. In turn, a user would pay cash epeitts for the journey by car, bus,

tram, light rail, or heavy rail. Each mode of travel would be assessed and fares would be set by

environmental impact. A journey by a cleaner eauld cost less than a journey by a higher emissions

vehicle. A bus trip would cost less (in qmuints, separate from fare) than a car, and a rail trip lower

than a bus.
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Ecopoints would be consumed or saved based on individual travel behavior or mualeécFor
example, by taking the bus or train to work on Monday to Thursdaypeatt savings would pay for the
Friday trip by private car.

In another variation, users would accrue guoints much like air travel points. Each journey by mode

wouldamad LAY (& Ayid20lyl®PYRAGKRIZRRAQEOSt SOGNRYAOD

cards, and other computerized payment systems, antenuk could be identified with a personal
account number that an individual could later use for credit toghase additional journeys or trade
accrued credits to others for cash.

Another variation is that all residents and workers in a tolling area, cordon, or zone would automatically
be allocated a limited number of egmints on a monthly basis. Points da@ used to offset a limited
number of trips, for example, five car trips per month into the toll area. Should they commute by bus,
eco-points would get them 8 bus trips or 10 rail trips. Biking or walking would result in trading or selling
credits to anoher traveler in need of eepoints. This would encourage efficient travel modes, reward
environmentally friendly modeisers, and help mitigate emissions for a more sustainable environment.
Ecopoints could be purchased or accrued in leveligh higher chages for larger consumers (similar to
water and energy pricinglror example, the first 100 eqmints awarded for the month into the users
account could be free. The second block of-pomnts purchased after consumption of the first free
allocation couldbe at a set price. The third draft of epoints could escalate to a higher cost and so

forth. In this manner, individuals with free or loweost points can carry over and aggregate-pomts.
Likewise, the ecpoint holder, due to their environmentallyiendly approach to individual travel, can
amass points and sell them to those looking to purchase morepeaus. Thus, the system encourages
and monetarily rewards environmentally friendly behavior by those wishing to trade below their next
draw of eo-points at higher rates due to previous consumption.

Implementation of such a system could possibly raise less revenue than tolls, but it could also
significantly reduce VMT, congestion, and emissions. An option for program management is to create an
independent agency that receives a small proportion of the cost of traded permits to fund system
administration.

43.1 Designing an EcBoint System for Seattle

The overview of an Ed@oint program is meant to present the concept of individual carbon trading to
the discussion about tolling in Seattle. It has merit for the individual as a reward and charging system
rather than a pure tolling system.

Administration: The technology used would be similar to the technology and back office needed to run
a tolling sys¢m. The technology would need to be more ubiquitous, such as cell phone administered
billing rather than car transponder systems. faint payment could be integrated into both tolling
transponders in cars as well as transit passes. A transit user nedpaaiding in his/her ORCA transit

pass card could also purchase gqumnts. One can imagine future transit pass and ticket machines, such
as those in the Metro DC subway, evolving to handlepmat transactions.

While the concept would need to be finér defined, it is addressed here to stimulate thought and
consideration. If the ecpoint system has interest, it can be developed further in a follgmstudy.

Future studies could:
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e Further explore technology and billing system methods and possiblegrattips between
agencies.

¢ Compare the revenue, travel time savings, and GHG reduction generated from tolling to the
revenue, travel time savings and GHG reduction generated through an eco point program.

e Analyze distancbased charges with standard consutiop for different vehicle emission
categories and higher consumption at peak times.
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